This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


Mfa  c^  "=V 


SCIENTIFIC  PAPERS  AND  ADDRESSES 


BOLLESTON 


lOftllOft 
HENRY     FROWDE 


OXFORD     UMIVBHSITY     PBX88    WABMBOXJSM 
AUUy   1X>EMEE 


SCIENTIFIC    PAPERS 


AND 


ADDRESSES 


BT 


GEORGE    ROLLESTON,   M.D.,   F.R.S. 

LnrACBB  PBOFB880B  OV  ANATOMY  AND  PHYSIOLOGY 
AND  TBLLOW  OV  MBBTON  COLLBGB,  OXFOBD 


ABRANOED  AKD  EDITED  BY 

WILLIAM  TURNER,  M.B.,  Hon.  LL.D.,  F.R.S. 

PBOFSS80B  OV  MBDICIKB  AND  ANATOMY  IN  THB   VNITBSSITT   OV   BDINBUSaK 
WITH   A  BIOOBAPHICAL  SKETOH   BY 

EDWARD   B.  TYLOR,  Hon.  D.C.L.,  F.R.S. 

KBBPSB  OV  THB  MV8BUM,  OXVOBD 


WITH  POSTSAIT,   PLATES,   AND    WOODCUTS 
VOL.   II 

AT    THE    CLARENDON    PRESS 

M.DOOO.LXXXIY 

[  An  fighU  reterted  ] 


ZOOLOGY. 


K  k  3 


xxvia 

ON  THE  DOMESTIC  CATS,  FELIS  DOMESTICUS 
AND  MUSTELA  FOINA,  OF  ANCIENT  AND 
MODERN  TLMEa 


f  ATTH6  recently  had  oocftsioti  to  study  the  habits  and  anatomy  of 
tli^  English  5fartea  Cats,  JUttsfela  mart  cm  and  MiuUla  foina^  and 
haTiDg  looked  into  the  history  of  theee  animals  and  of  certain  other 
OBfltifllvm  which  have  borne  the  same  name  as  they  in  ancient  and 
modem  time^,  I  have  come  to  think  that  the  latter  of  the  two 
CRsattires  specified^  namely,  the  white-breasted  marten,  MnsUln 
folm^  vf»s  the  animal  which  the  ancient  Greets  and  Bomans  em- 
ployed for  the  eime  domestic  purposes  for  which  we  employ  the 
FtlU  dometHcwi  whibt  this  latter  animal  has  been  employed  as 
at  present  in  Western  Europe  for  probably  a  considerably  longer 
period  than  the  last  thousand  years*  Other  writers  to  whom  I 
haytt  referred,  and  amongst  them  notably  Dnreau  de  la  Malle,  have 
adopted  the  former  of  these  conclusions;  but  upon  premises  more 
leas  fsadeqtmte  or  incorrect,  or  both,  I  am  well  assured  that 
bis  question  has  for  the  philosophic  naturalist  much  more  than  a 
merely  archaeological  interest,  for  in  the  resolving  of  it  we  may 
liAV^  light  cast  upon  the  workings  of  the  principle  which  Mr,  Dar- 
win has  shown  to  be  more  potent  than  any  other  in  regulating  the 
distribution  of  species, and  which  Van  Beneden,  with  the  well-known 
physiological  *  aphorisms  of  Wolff  and  Treviranus  before  his  eyes, 
formulated  in  the  words  ^,  *  les  etres  qui  eomposent  une  Fdune 
Bt  sottdaires  entre  eux  comme  les  organes  d*un  £tre  vivant.'  It 
u  true  that  no  such  close  interdependence  as  exists  between  man 

*  T^Bt€%  'SnzgicaJ  Paibology,'  p,  1 7,  ed.  Pro!  Tornftr,  1863  ;  LewM,  •  Phenology 
I  Ufe/4.  p,  3S61  Wolff*B  '  Theoria  6«nemttoiuj/  p.  108,  1 156. 
I  iorU  Fauoe  Litior&le  de  Belgiqne— C#lao^'  p.  4. 
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and  cortain  others  of  the  domesticated  animals,  even  to  tlie  extent 
of  the  interchange  of  disease  and  death  by  the  intennediation  of 
cysticerei  and  eehinooooci,  haa  been  shown  to  obtain  between  him 
and  any  of  the  animals  of  which  I  shall  here  have  to  write  ;  but 
readers  of  the  *  Origin  of  Species '  will  recollect  that  more  intricate, 
if  less  mournful  net-works,  may  bind  up  the  presence  in  a  par- 
ticular country  of  a  domestic  animal  with  something  m  apparently 
distant  from  the  sphere  of  operation  as  the  general  colouration  of 
the  hindscape.  CoK  Newman  *  showed  how  the  number  of  humble- 
bees  in  a  district  depended  on  the  presence  of  man,  whose  domestie 
catfi  kept  down  the  numbers  of  the  honey-loving  and  devouring 
field-miee  ;  and  Mr.  Darwin  demonstrated  in  the  way  of  ex|)eriment, 
that  the  presence  of  the  humble-bee  was  a  pre-requisite  for  the 
fertilisation  of  the  heart'^-ease  and  red  clover.  The  dependence  of 
animal  life  upon  the  presence  af  [mrticnlar  forms  of  vegetable  life  is 
familiar  enough  to  us  ;  our  own  comfort  depends  too  directly  in 
these  over-peopled  days  and  countries  upon  the  a<^Iequate  abun- 
dance of  our  flocks  and  herds,  and  that  adequate  abundance  again 
dspenda  too  directly  upon  that  of  the  turnip  erops^  unknown 
to  oor  forefathers,  to  suffer  us  to  forget  it;  but  it  is  none  the  less 
true  that  the  peculiar  chai-acter  of  the  vegetation^  and  consequently 
of  the  landscape  of  a  country,  de|)ends  very  frequently  u{Jon  the 
peculiar  characters  of  its  animal  inhabitants.  The  antelopes  *,  by 
carrying  and  dispersing  the  seeds  of  grapes,  change  the  charaetun 
of  the  African  desert ;  and  the  red  glow  of  the  clover  field  wbiak 
gratifies  the  eyes  of  the  artisan  depends  ultimately  on  pollen-ear 
iug  tmeclti  and  at  second-hand  from  them  upon  the  cats  wfc 
apiiid  tbdr  daylight  hours  in  the  same  murky  atmosphere  that 
dost.  It  is  possible  that  some  such  secret  bond  may  exist  betwc^m 
iha  widely  Sfmad  family  of  the  Mi^tflidat^,  and  that  of  the 
wIMflMisiMi l^e  geographical  range  of  which  so  nearly  coincides  with 
tiieirB.  In  tbia  ooontry  tlie  geographical  distribution  of  the  fir  is 
now  all  but  exclusively  dependent  upon  man*s  artificial  aid  ;  whef« 
ii  does  take  place  independently  of  him,  it  takes  pi 
the  squirrel  which  carries  off 
buried  theov  f^i^K  ^r  is  unable 


having 


dig 


•  U\inigi00mm\  *Tr«v«l«  ABd  BmMdm  1b  Sontli  Africa,*  iS^;.  (1.  99. 
'  Wi^xier, '  AbliAB4»  AkiwL  Wisi.  MlladMa,*  Bd.  U,  {»{.,  id  ftbd  107, 184$. 


DOMESTIC   CATS. 


503 


It  is  not  likelj  tbat  any  din^et  allinnce  subsists  between 
steline  and  any  rodent,  but  the  more  arboreal   and   tgg- 
loTing  must^^h^nes,  such  as  the  martens,  may  by  robbing  the  nests 
of  the  rapacioua  birds,  such  as  the  carrion  crows,  the  great  enemies 
of  the  squirrelst  indirectly  but  most  eifieiently  favour  the  spread  of 
these  latter  creatures.     But  the  subject  of  the  interdependence  of 
the  two  kingdoms  of  animal  and  vegetable  life  is  a  much  larger  one 
than  the  one  I  propose  to  deal  mth  here ;  and  I  have  but  intro- 
duced the  mention  of  it  to  show  what  broad  and  distant  views  may 
f  be  gained  by  attentive  gazing  through  what  may  seem  to  be  but 
I  narrow  casements.     I  shall  arrange  what  I  have  to  say  under  two 
^  beads.     I  shall  first  attempt  to  prove  that,  though  the  ancient 
Greeks  and  Romans  bad  not  domesticated  the  cat,  FelU  domesticus^ 
,  in  classical  times,  this  animal  was  nevertheless  domesticated   in 
Western  Europe  at  an  earlier  period  than  is  commonly  assigned  ^ 
And  secondly,  I  shall  address  myself  to  showing  that  the  white- 
.  breajsted  marten^  Mv^felafoina^  whieh  is  known  also  as  the  *  Beech 
[Marten^  or  *  Stone  Martha,'  was   functionally  the  'Cat'  of  the 
j^AOcnents,     A  list  of  the  different  works  and  memoirs  which  I  have 
leoosulted  or  read  upon  the  topics  1  have  written  upon  will  be  found 
ISppended  to  this  article*    Either  my  conclusions  or  my  premise^  or 
>lMytb,  will  be  found  by  any  one  who  will  verify  the  references  I 
have  given  to  diScr  more  or  less   from  those  of  most  or  all  the 
frrtt^HB  I  have  quoted,  in  all  or  most  of  the  points  which  we  treat 
of  in  eommon;    but  I  have  abstained  from  the  invidious  task  of 
I  ipertfytng  in  detail  the  various  errors,  small  and  great,  into  which» 
I  Ikiiiki  my  predecessors,  great  and  smalt^  have.  Sir  6.  C.  Lewis  not 
isoepted,  fallen. 

I  A  few  words  may  be  employed  at  the  outset  in  elucidating  one 
of  the  few  nniversally  conceded  points  in  this  history,  and  showing 
ihat  the  classical  writers  knew  nothing  of  any  domesticated  Felis  in 
I  their  own  countries^  and  tbat  Mr.  George  Scharf  ^  has  consequently 
[&lle&  into  an  anachronism  in  introducing  a  figure  of  our  cat  into 
Lliui  Tignette  in  illustration  of  the  telling  of  Lord  Macaulay*s  tale  of 
|ib»  B«ttle  of  the  Lake  Begillua.  Li  Egypt  the  cat  wa.s  domesticateil 


*  Xiakt  *Dic  Urwett  and  dA»  AltertLuW  pp.  199-301,  Berlin.  181 1  ;  Klemm, 
'  Coll^rgesobklilc^*  i*  !«  q^auling  Link  ;  iMidore  Geoffkiy  St^  Hilftlie,  *Hi«t.  Nikt^  G«u/ 
IQBI.  WL  96* 

"  *  l£ky%  of  Aacittt  Eome/  p.  7S,  1860. 
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from  an  e&rly  period,  as  we  Icnow  from  Herodotus  and  also  from 
the  Book  of  BanicH';  and  Cuvier^  could  not  discover  any  specific 
dilTorencc  iw?t%vcen  tbc  nmramied  remains  of  the  domesticated  Felis 
of  those  duy8  arid  tlit*  similar  structures  in  our  own  pet  cats,  Varro 
(fl*  it.c,  iH)  and  ColumeUa  (fl«  a*d.  20}  both  speak  of  the  FelU  aa 
Appian  (fl,  AJ>,  T90)  docs  of  the  aXkavpoi  KaKot^yyoC  bb  animals  to  be 
kept  out  (if  poultry-pens,  hut  none  of  these  writers  speak  of  the 
animal  as  tx^in;^  domesticated  ;  and  Cicero  when  he  speaks,  or  hinU, 
more  mo,  that  he  would  speak  but  for  a  reluctance  to  be  tedious,  de 
/tlium  utUiiatt,  g{>eaks  in  the  same  connexion  of  the  ichneumon  and 
iho  crocodile,  and  shows  us  thereby  that  he  had  Egypt  and  not 
Italy  in  his  eye.    The  two  lines  in  the  Batrachoniyomachia,  5i-5l| 

4  not  rpt/yKoHotrrn  mr^  rpurfK^w  4p4fbfUt 

do  not  seem  to  compel  us  to  translatd  ycJi/rfU  hy  fetem^  as  xor^ 
rpiykf)p  may  very  well  mean  *  ai<mg  ami  throughout  my  iole^*  and 
indeed  the  line 

may  seem  to  show  that  the  catching  nuhide  was  a  rare  occurrencei 
and  the  inside  or  musteline  method  the  commoner  \ 

Neither  do  I  think  that  certain  others  of  my  prodeciisors  have 
been  mor©  correct  in  translating  ih©  words  in  the  fifteenth  Idyll  of 
Theocritus,  the  Adoniazusae,  line  a8, 

«i  j9kim  ftaXtUfStt  ^fffrfSofri  «a9fi?6cy, 

I  tbough  the  domestic  cat  was  alluded  to  by  Praxinoe*   For  though 
ir  proverb  speaks  of  the  catching  of  a  weasel  asleep  as  a  matti-r  of 
some  difficulty.  anyVwjdy  who  has  watchod  tbc  way  in  which  one  of 

>  "Bpistl*  of  J««ny«  Book  ofBarueb'  {Ariocrvi>tu)*  cK^p.  vt  V€fm  if. 

*  •  AtiAAki  4ti  Htto^oai.'  Am.  sL  (i8oa\»  p  3^4 ;  *  UMomem  fotdlm* DimMm  Pr^ 

'  It  niuat  h*  roooUtctnt  bowtYor.  thai  UMMifH  m  emniWorm*9  bodj  fHU  dv»T«  pMi 
%BAmMf  «M%  tbrvof b  a  fonuMD  which  will  *lluw  of  tho  paMago  of  Itt  hrjul,  thm  ^ 
of  Itio  BfttnohoBifoiiiiMihia  w«ro  not  ral«,  YrnXk^mmU^  nu^y^^timm  not  hmria^  hmm 
mIftKlooiMl  IzilA  ib«  kin^iioi  uf  Arlmtiiia,  whmm  H  Is  luiipuiod  lo  \»!m  boot  oon* 
p<iiod ;  mA  tb^l  M  Um  tblriy-arit  <»f  fiftbrioa'  fnUm,  nr  Mood  aoMPwrnroi  wftb 
A  IMlr  ol  ooipf  Mjfw  of  oToa  our  mudltti  w«OMil*i  Isiton^rsoaioiio  dlunotar,  wtti  obow* 
moiiy  0  tmmiO'bob  will  uliiill  o  oioiiit  wbiob  wlU  wo%  lol  bk  oamy  la  olbor  bim.  Bod 
t>»«  y^^  wm  MMOliaUgr  lififlodytk,  iboofb  •oiti«  HoUm  w«o  loo  obmII  for  \U  obe  my 
orvvmool  woald  ^1  lo  tbo  fiouadt  >b4  Sanajfion  woold  aol  bavo  wriHoa — 
t(  ir  ^i4jM»0ff  off  lo^i^  IpWwiii  | 
f4pr  il  ^ptninaiif  7«A5; 
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the  larger  mustelines  when  tame  or  at  least  in  captivity  composes 
I  iueir  to  sleep,  and  the  very  evident  reluctance  with  which  it  unrolls 
I  itaelf,  when  awaked,  out  of  the  dog-like  convolution  into  which  it 
has  curled  itself  up,  will  feel  the  force  of  the  more  correct  render- 
ing'.    Some  of  the  Alexandrians,  again,  who  were  contemporary 
with  Theocritus,  used  the  same  word  for  the  tame  cats  (with  which 
they  were  more  familiar  than  he,  a  mere  occasional  visitor  in  Egvpt, 
( could  have  hcen)  that  Herodotus  uses.     CalHmachus,  in  his  *  Hymn 
I  to  Ceres/  has,  line  in, 

the  Scholiast  in  loco  gives  ifarroy  as  the  synonym. 
Ou  the  other  hand,  the  compiler  of  the  collection  of  foolish  stories 

'  (which  is  ascribed  falsely  to  Aristotle,  and  called  the  *  De  Mira- 
bilibos  Auscultationibus'),  who  is  supposed  to  have  lived  about  the 
ne  time  as  Callimachus  and  Theocritus,  speaks,  as  does  yElian 
er  him,  N.  A,  15.  26,  section  28,  of  a  kind  of  Cyrenian  mouse  as 
h^ing  irKaTVTTpoiTmTsof  &ait€p  al  yaXat;   and  it  is  dilDcult  to  think 

.tltat  yakal  is  not  intended  to  stand  in  this  passaf^e  for  Felea, 
Section  a 8  however  may  have  been  introduced  into  this  treatise  in 
later  times,  or  possibly  the  words  unn^tp  al  yaXal  may  by  themselves 

I'kive  found  their  way  there  as  a  gloes  from  the  pen  of  some  wise 
Bjzantine  to  whom  in  a  later  age,  when  the  yaXii  of  the  classic 
Umm  had  resigned  both  office  and  name  to  the  aXkovpos  from  Egypt, 
tmraefrnt  ejmmmii  quisquilias  conscribere.  The  Batrachomyoraachia, 
it  should  l>e  observed,  is  quite  free  from  any  taint  of  Alexandrian 
or  Byzantine  impurity,  and  the  use  of  the  word  yak?i  by  writers 
from  these  localities  does  not  bear  therefore  upon  its  employment  in 
the  verses  above  quoted  from  it.  But  though  there  is  no  reason 
for  supi>osing  that  the  Felin  domcAticuR  was  domesticated  in  any 
other  country'  tlian  Egypt  before  the  Christian  em,  there  are  many 

kfea«ons  for  demurring  to  the  statement  ordinarily'  made  to  the 

'effect  that  this  auimal  was  first  spread  throughout  Europe  at  the 
end  of  the  period  of  the  Crusades.  On  looking  into  Duoange^s 
Gloesarium,  under  the  words  *  Catta '  and  *  Cattinae  Pelles/  I  find 

»tbiit  Cxesarius,  who  was  the  physician-brother   of  Gregory,  the 

'lh«^logfian  of  Nastianzus,  and  who  died  a.d.  369,  having  been  the 
fHf*od  of  the  second  Constantine  and  Constant! us,  speaks  oi  hlpv^koi 


»  Foe  ejMinplo*  *  Cottveresti'ms-Leitictm/  Bl.  viiJ.  p»  735  ;  Bahr,  Hdt,  VL  6<S. 
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icdrrai ;  and  I  presume  that  the  use  of  this  expression  shows  with 
some  degree  of  probability  that  tame  eats  were  in  use  by  this  time 
in  Constantinople.  The  date  of  Palladiii?  is  somewhat  uncertaiii» 
though  supposed  with  a  good  deal  of  probaliility  to  have  been  aboul 
the  same  as  that  of  Caesarius,  but  as  his  local  hubltatiou  appears  ta] 
have  been  Italy,  his  words,  iv,  9.  4^  '  Contra  talpas  prodest  catos] 
frequenter  habere  in  mediis  conductis^  mustelus  habent  plerique  miin- 
suetas/  are  of  im{>ortance.  Tliey  show  that  the  two  kinds  of  cat 
were  both  in  use  as  domesticated  animals  side  by  side  and  at  the 
same  time,  in  Italy,  nine  hundred  years  before  the  first  of  the 
Crusaders  reuehed  Constantino [>le,  and  in  the  days  of  Gratian  and 
TheoJosius^  not  in  tliose  of  Godfrey  and  Tancred. 

From  the  same  authority,  Ducauge,  I  find  that  Evagrius  (fl.  536)^ 
many  years  later,  indeed  almost  a  couple  of  centurios  after  the  date 
ordinarily  assigned  to  Palladius,  still  recognises  alXoi/po;  as  the 
more  correct   denomination   for   the   FelU  domesticuSt  saying,  as 
though  the  word  Karra  were  a  somewhat  trivial  and  over- familiar , 
designation^  alAuvpov  ytf  Kanav  ?/  avt^tia  Kiyu,  lib.  vi,  24.    The  word^ 
*  bird  *  stood  once,  I  believe,  in  much  the  same  relation  to  the  word 
'  fowl:'  and  the  householders  of  this  countiy  show  often  a  greater . 
precision  and  correct uess,  more  prUea  faks  in  short  in  this  matter 
of  the  use  of  these  two  words,  than  the  upper  Teti  Thousand  do* 

I  have  bad  a  reference  given  me  to  a  work  of  the  i>eriod  of 
Eustathius,  i«e.  about  1 100  a.  n.,  viz.  the  raAca>/uii>ofiax&a  of  TIh^>- 
dorus  Prodromus,  in  which  the  word  yoAr}  may  be  found'  and 
proved  to  be  u»ed  for  the  cat  as  we  understand  the  word.  I  Imve 
not  however  been  able  to  diitcover  or  borrow  any  reference  t<>  tJie 
employment  of  the  word  yaXii  in  the  sense  of  Felts  or  in  any  oth«;r 

*  Tb*  foUowiug  Af«  Ji  f«w  Uuoi  fftim  tliia  wurk,  tAk«&  IWm  Ma  ml^U^Q  priutid  »| 
BsJs,   15 1 S,  Uj  FroUnim,  wUboul  numbering  \o  ibe  line*.     Tbe^  Ar«,  1  iblitk^ 

ti^  4^cV«iar  fed  tnjd^tff  Sa«iXi«v 
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I  in  ill©  writings  of  any  author  wlio  flouristed,  if  authors  did  flourish, 

iin  the  years  which  roUed  so  drearily  away  between  the  days  of 

Srikgrios  and  those  of  the  author  of  this  tragi*comedy,     Tlie  word 

geeras,  I  may  say,  in  leaving  this  part  of  my  suhjeot,  nearly 

Iways,  if  not  quite,  to  stand  for  a  weasel  of  one  kind  or  another ; 

[though  Phanirus   does  once,  namely  iv,  i.  9,  use  the  word    in  a 

homologous  with  one  of  those  in  which  we  find  alKovpof 

fused  in  the  fables  ascribed  to  ^sop.    This  latter  word,  on  the  other 

rliaod,  seems  always  to  stand  for  a  Felis  ihrnesticus  or  ca(u9  ;  whilst 

FtlU  in  the  Latin  writers  does  seem,  according  to  Facciolati^  to  be 

lUBod  indifTerently,  or  nearly  so,  for  either  Feline  or  Musteline.    The 

aent  to  show  that  our  white-breasted  Marten,  Mmttiafoma^ 

used  for  the  same  domestic  purposes  by  the  ancients  as  the 

Rrfif  Jhme^llcui  is  by  ourselves,  may  be  briefly  stated  thus.     An 

"aaiiQal  called  yoA^  by  Aristotle  ('  Hist,  Anim/  ii,  3.  5,  vi.  30,  2, 

Till  27-  a,  ix.  2.  9,  ib,  7,  4),  and  repeatedly  referred  to  by  Aristo- 

plumes  ^  and  other  Greek  writers  of  the  best  ages,  us  well  as  by  the 

ISohoItasta'^i  under  this  title  and  in  more  or  less  completely  pro* 

>%-erbial  expressions,  is  spoken  of  as  destroying  mice,  snakes,  lizards, 

birds  and  birds'  eggs,   as  being   the   reverse  of  odoriferous,   as 

^  AmiofiliAaai^  *  Adi&m.'  255  \^ 

cot!  ^ifikv  ^rror  $U\¥. 
•Pliiiua'693:— 

,»T»p,*363.  4:- 

SMFWfp  fit  yaK^v  xp^u  teXtipaaop 

IbkLtiSj:— 

ofSrm  iror*  ^v  fivt  teal  y<»A$. 
iyd.llS6:— 

^r  md  ToAos  fUAXut  Kiyttv  h  hrBpdfftw; 

in  T*  aZ  T^  Mpr  i£  *Awarovpliur  rait  /laorpoirMV  I^S^vaai, 

Ij  ^itf(tiw¥  70A5, 
*  SiiDOiij<l««  of  Aiuurgos,  A.  s.a  660 ;  StobofUi,  *  Florilegitt/  vol,  iii.  ed  G»kfurd,  \\  63, 

MKimowJu  V  ipHii  woKXjSL  ythovat  wa/ea, 
dSvm  8'  ffpft  woKXhttr  icaTta9Ui. 

Ct  »la»  ^<tX$  x^''^^*'*  7^4  Mp0tt9rT6p  i  B«briuk  37,  Y^  ^/>^a  fivt  r«  itai  mavpau 
Mr.  Mm3l  If  lillcr  telb  m«  that  in  th«  *  Hitopad^  s» '  an  animal,  cfiUed  Nttkula,  kiUs 
i  tmdipr  tlk*  «ud«  {>rovocation  and  with  the  same  reward  an  the  houml  IlUU 
i^hm  wolf  Ia  oar  story  of  Uewell^.    It  very  probably  may  bavo  boeo  a  m^uien. 
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beings  addicted  to  Btealingf,  and  also  being  so  eonimon  an  animal , 
as  to   be,  like  our  cat,   a  convenient   scapegoat  for  the  blamM 
doe  to   the   thefts   of  other  and   not    quadrupedal   animals,  andll 
finally^  as   being   like  in   its  colour  and  its  pelage  (except  tbail 
this  latter  is  a  little  legs  thick)  and  its  general  appearance  and^ 
its  moral  characteristics  to  the  animal  called  in  antithesis  to  it 
yaXtj  &yp(a»  hut   ordinarily  Uri^,  which   is  a  little  lar^-er^   which.  < 
loves  honor,  which  kills  birds,  and  is  very  susceptible  of  beiB 
tamed.    It  is  imi^ossible  to  think  that  any  great  mistake  can  attach 
to  the  interpretation  of  »tatement«  so  consentient,  so  numerous^  and. 
relating  go  eminently  to  matters  of  every-day  life  and  constantly " 
observable  occurrence.     Wo   have  two  sets  of  resemblances   and 
difTerences  detaik*d  to  us  as  exii^ting  between  two  animals,  the  yaAfj 
and  the  yaXtj  aypia  or  Ikti^;    these  two  sets  of  resemblances  and 
differences  are  just  those  which  exist  between  our  white-breaatedl 
marten  and  our  yellow-breasted  marten,  and  as  I  believe  it  is  im- 
possible to  find  a  »3cond  pair  of  animals  to  which  this  comparisoai 
will   apply,   I   apprehend   that   the   point   is   proved.     Both    ths^ 
British  martens  are,  as  I  know  from  my  own    obserrations*  and 
infonnation  gathered  from  persons  in  the  habit  of  hunting  them, 
grt^t  dei?troyers  of  mice^  birds,  and  snokee ;  thry  are  both  stated  io 
the  ordinary  works  of  natural  history  to  be  fond  of  honey,  which 
the  ferret '  and  the  weasel  will  not   touch  ;    the  fur  of  both  ia 
valuable,  but  that  of  the  larger  species  is  the  more  %'aluable. 

The  colouration  of  the  polecat,  MusUla  puioriui^  pots  it  out  of  the 
field  into  which  it  ha*i  so  often  been  wrongfully  intrwlucetl*  as  does 
also  the  not  altogether'  unimportant  fiict  that  it  is  not  certain  that 
It  is  found  in  the  extreme  south  of  Europe,     If  any  one  who  bfta4 
not  had,  or  perhaps  does  not  cane  to  have,  proof  that  the  common 
north-country  name  for  the  marten,  viz. '  Sweet  Mart  *  as  opposed  toi 
'  Foamart  *  or  *  Foul  Mart/  an  alias  which  the  polecat  has  oani«dy* 
may  not  after  all  be  so  distinctive  as  to  make  us  think  that  we 
cannot  have  in  the  white^breavted  marten  the  aame  creature  as  that ' 
alluded  to  in  the  first  two  pftsaagw  I  have  quoted  from  Aristo-' 
ptianes.  wishes  to  have  this  acniple  removeil  at  easy  cost»  he  may 
anumlt  Oener  (^Hisi.  Anim*  p.  866),  who  quotiis  ■omeihin^,  iiaj 
Im»,  to  tha  pirrpoee  firom  Alexjuider  Aphrodtaiaiaii.    Hm  ftoatyl 
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J/iw^^^»//i  hermin^fi^  could  not  liave  failed  to  have  had  the  well- 
IjDjirked  club-shaped  black  tip  of  its  much  larger  tail  meuiioned  in 
oontradistinctiou  to  that  of  the  common  weasel,  Musttla  vulgaris^ 
if  the&e  two  animals  had  heen  the  pair  contrasted  as  yaA^  and  Ikti^  ; 
and  it  may  further  be  remarked  that  the  eomparativelj  small  bulk 
of  these  animalsi  as  also  of  the  Sardinian  weasel,  Mudci^  boccamela^ 
wblcli  has  likewise  had  its  claims  advocated  for  the  title  of  /aAi/, 
wotild  have  very  sufficiently  prevented  them  from  being  the  *  fine 
thieves'  which  we  know  from  Simonidesy  Aristophanes  and  Ba- 
brius,  the  y^Xat  were.  In  looking  over  my  notes  of  the  anatomy  of 
Ibe  last  marten,  a  male  which  came  into  my  hands,  I  liad  that 
tliere  was  upon  its  tinea  aiia  a  space  of  two  inches  in  length  almost 
bare  of  hair  to  direct  attention  to  the  fact  mentioned  by  Aristotle, 

*  nisi.  Anim/  ii.  3.  5*  *^'  y^P  V  y^^^  octtovv  ?x^*  ^^  aftotor,  and  to 
explain  how  he  came  to  class  this  comparatively  small  animal  as 
regards  this  carnivorous  peculiarity  with  animals  so  much  larger  as 
the  fox  and  the  wolf. 

I  will  conclude  the  question  of  the  marten  cat  with  the  lines 
from  Kicander^  the  contemporary  of  Theocritus,  which  Schneider 
g'ives,  La,  iv,  p.  49,  and  I  will  add  to  them,  what  Schneider  does 
not  in  ej-f^nso^  viz.  the  commentary  of  the  Scholiast  as  given  in  the 
Editio  Princeps  of  Aldus  Manutius,  printed  1499,  before  the  art  of 
printing  was  sixty  years  old«  I  give  the  lines  and  the  scholium,  as 
ioth  are  much  to  the  points  just  discussed  and  dismis^^ed,  and 
neither  are  hackneyed  in  the  literature  of  the  subject.     Kicaudeti 

*  Tht*riaea,'  1. 196 : — 

Wtop^  If  f^^fflSrao  mvvrirov  otau  ai^v^(ffjt. 

To  tbeee  lines  are  laterally  apposed  in  the  cramped  coutractions  of 
tlie  edition  specified^  the  following  words  of  the  Scholiast  ^ :  dfivSpijf 

*  I  ho^  I  thidl  not  be  considerwi  proMtniptuoa^  for  sajing  that  having  teen  Ibe  PiiM 
MiwlBa  or  Yftlk»W'bf««iteil  Mjkrton  etcftfM  *  like  Asbjulow/  4m  Longfdlov  dti»cHbei  Um 
hftrv  ••  doiog,  from  the  tnidit  of  «n  juMmbUge  of  men  A&d  dogi of  aJt  diiiienetonB  ikhegk 
■Bofeod  wax  horn  ttndartome  rocks,  I  believe  I  have  »  better  \d*:%  of  what  Niaui<4er, 
vrW  ni»y  li»ve  b<wxi  Bttuilnrljr  privileged,  meiuit  by  6fi%^pr^t  tbao  tbe  ScholiAd  had« 
OfMi ««  ««•  Ute  crt9»itir«*M  neetl,  it«  utility  wiui  more  thjui  coiiiuieDAiumt«  wUb  it;  ftiid 
wfcfll  lliii'  wordii  iibiit,  tJtnmiiit,  ei*nfat,  suid  utaufi,  for  the  interefte  of  WMi(amic»l  iiive»fci- 
g*tica^  ^mgit  aUo«  Are  but  we^k  lyroboU  to  expr^tt  itt  epeed,  it  Ukeii  «  wbole 
iMsamdcr-fti]  of  itiuigeTy  to  gjvo  the  pictureaque  effect  whiofa  ]t«  btbe  abetrncUoti  of 
lladf  front  jii»»  And  paw*  prodtiocd  upon  mo.  It  fled 
*Yhi  levtbuA  veutis  volucrique  fiiiiiill 
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hi  ffToi  fUKpaf  1/  tTJv  htu^%  fcai  ipylXov*  Um  If  ^  KfyojjJini  iyp^  T^^' 
teal  'Ofiijpos  Kparl  h'  iirunWTji'  if  iiri  iHjf  Un^t  rov  (iioti. 

Tljinlly:  Strabo*8  words,  iii.  386,  qiiot>ed  by  Schneider,  L  c,  lit, 
(I  524,  and  relating  to  the  tabiog:  of  rabbits,  icol  ^i^  koI  yoAat  d/putf 
4f  ^  Ai^<?i7  Tpif(>€i  ipipovtrtP  iirirrihif^  ft?  <^4fjtcicraiTf »  jfapCaa-ur  €lt  rkf 
direif.  al  K  tftkKovmv  i^m  roX^  ^vv(a%  prove,  I  suppose,  beyond  ft 
qtiestion,  that  yaXij  stood  for  ferrety  Mustcla  furo,  as  well  as  for 
the  martens,  as  early  as  the  Christian  era. 

Fourthly  :  as  one  kind  of  yoA^  was  known  as  the  Ta^my^r/Fta  yoAiJ, 
and  as  the  Scholiasts  tell  us  *  Topny<r*riW  was  used  Ai^J  rov  pueyikipf^ 
and  as  Herodotus  informs  ns,  iv,  192»  that  yaAat  very  like  tbeM 
IWtefsian  (or  larger)  yakai  were  to  be  seen  in  Libya,  where  we  know 
any  iinitnal  like  and  larger  than  a  marten  would  be  a  viverra,  I  think 
wc  may  with  some  little  probability  suppose  that  the  Taprriaala 
yoA^  wa«  nothing  less  or  else  than  the  Viverra  genetta,  whicli  is 
found  all  over  AfricA  and  also  in  the  South  of  Spain  and  France, 
where  it  is  domesticated  even  now,  here  and  there,  and  acts  at  a 
tolerable  eat.  I  have  not  been  able  to  find  that  this  animal  is 
known  in  Greece,  it  is  not  included  by  Bladus  in  his  '  Suugethiero 
Mitteleuropas;*  whence  we  can  the  better  understand  why  it  was 
called  TapTrt<f^ia  yaXjj ;  though  it  is  found  in  A^^ia  Minor,  whither 
it  may  have  found*  its  way  from  Egypt.  If  the  Herpestes  wid* 
ringtoni,  recently  found  ^  in  the  Sierra  Morena,  had  been  as  wet] 
known  in  the  region  of  Tartessus  as  the  Viverra  genetta^  its  elaif 
to  be  considered  as  the  Toprfjcrcria  yaKfj  would  perhaps  have 
as  much  greater  as  its  size  is.  But  the  Pharaoh's  Rat,  whic 
would  then  have  lieen  the  yakij  of  Herodotus  as  Ixing  the  repre-1 
tentative  of  the  Spanish  Herpestes^  would  have  been  contrasted 
with  it  in  the  point  of  beiog  considerably  smaller,  which  however 
is  not  the  ca^ie.  I  append  measurements  of  these  and  of  certain 
other  of  the  animals  of  which  1  have  spoken  in  this  paper,  tho 
point  ot  mre  being  the  pi>int  in  which  the  Tartessian  or  Spanish 
Martian  is  contrasted  with  the  ci»mmoncr  one  by  the  Scholiast,  as 
brmg,  as  it  seems  to  me,  iufDciently  great  to  mask  the  differeue 
which  the  Uternl  and  the  caudal  utriping  of  the  Genet  also  oonsti* 
ttilas  between  it  and  the  yoAcu  of  Ureece. 

*  9m  Aililopli.  *  lUnAe,*  ^d.  Bbihav  m^no^  ad  t  440^  mb  tooo.  T^ffMs  | 
HJfssdlsa^ 

«  AiMvorth*  dl.  A.  WagMr, '  AI4siiiL  AUA.  VHrn.  Mtta^a,'  Iv.  107. 

•  Clr»7, '  Ana.  utd  Mj«.  X&t  IUm.'  iS^s,  i«*  50. 
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Lengik  of  Boifjf,        Length  of  Tail* 

Common  Gmti,  Virrrra  ^ateUa ao" i6" 

oh*K  fUi,  nerpesUa  ichneumon iS" f8" 

tiuh  Iclmeumon,  flerpeaki  widdringfom ai"     ..............  ao'' 

"Wldtm-hfttmi^  MMiea,  Muttela  foina 16' .„  8" 

TeUow-broMted  M«rteti,  Mu^da  maHe$, 16"'    11** 

TfJiecaX  Mid  FerreU  3fn»td(f  putorim  et  fitro 18" 6" 

84rdm{*nW«wel,  Jfa*/e/a  ^ocoofwe^a.,... 8J" 4" 

BUmik,  Mwttda  0rminm lo**    4" 

Onmmmi  Wtamk,  MmUU  vu2<fani 7^" i** 

The  upshot  of  this  pciper  then  is  to  show  that  in  classical  tiroes 
thr  won!  yaXf}  was  used  hy  the  Greeks  to  denote  the  musteline 
marten  and  ferrety  but  not  the  polecat  probably,  though  probably 
the  genet,  and  that  in  later  times,  hut  not  till  later  times,  it  was 
tiBcd  also  for  the  Fefh  domes ticiis.  The  word  witsfela  does  not  Beem 
to  have  been  transferred  tog^ether  with  the  office  when  the  latter 
WBB  handed  over  from  the  raai'ten  to  the  feliB,  in  Italy.  In  the 
£8$t  tlie  felis  took  both  the  name  and  the  work  of  the  rival  it 
supplanted.  It  did  succeed  in  supplanting  the  marten  as  the 
domestic  roonse-killer,  probably  partly  by  virtue  of  its  greater 
attachment  to  man  and  to  place,  partly  by  virtue  of  its  less  pro- 
nounced tendency  to  burglary  and  petty  larceny,  partly  by  virtue 
of  ita  more  even  temper,  and  partly  by  its  greater  cleanliness  and 
leas  offensiveness.  The  very  points  also  in  which  as  a  wild  animal 
it  is  inferior  make  it  superior  as  a  domestic  one  to  a  musteline. 
lis  constitution  being  less  plastic  it  cannot  fit  itself  as  easily  as 
the  latter  to  varying  climates,  in  many  of  which,  as  Reugger  has 
shown  of  Paraguay,  it  ennnot  run  wild.  Its  range  of  foods  is  more 
limited,  and  its  faculty  for^  and  its  couran^c  in  adopting  new  methods 
of  purveying  for  itself,  less  conspicuous  than  theirs.  Hence  '  the 
poor  cat  of  the  adage'  being  more  dependent  on  man,  has  been 
obliged  to  render  itself  mure  useful  to  him  than  the  marten,  and  it 
has  very  sueeessfully  turned  its  inferiority  to  'commodity.* 

The  qtiestion  as  to  how,  in  the  trivial  language  of  two  different 
nations,  English  and  Greek,  in  modern  as  in  ancient  times,  Viver- 
Tuies^  Mustelines,  and  Felines  have  each  had  a  representative 
ealled  by  the  same  name  as  a  couple  of  animals,  one  in  each  of  the 
iwo  other  families,  is  a  little  harder  to  understand  for  the  ana- 
iocnift^  or  for  the  anatomical  artist,  than  it  is  for  anybody  who, 
being  devoid  of  either  of  these  accomplishments,  will  stand  inside 

'  Wa  flpeikk  of  »  elvet  ca/  m  well  oa  of  •  tzuulen  cat  kqiI  oommoQ  eol. 
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tho  half-shed  half-house  for  the '  Small  Camivora '  at  the  Zoolof^ical 
Gardens,  aud  listen  there  to  the  remarks  of  ]>coi)le  who  overlook 
the  little  differences  upon  which  scientific  zoology  is  founded. 
*  They  are  all  cats,'  I  heard  one  of  these  authorities  *  say  there  one 
day,  albeit  there  were  then  plenty  of  the  eminently  annuloid 
viverrines  as  well  as  a  very  typical  felis,  the  Felh  chaun^  to  be 
compared  and  contrasted  at  a  single  glance  and  within  a  few  feet 
of  each  other.  It  is  not  hard  to  see  how  the  mustelines  and  viver- 
rines come  to  be  classed  together,  seeing  that  so  many  meml>ers  of 
both  families  are  so  markedly  elongate,  vermiform,  tapering  and 
low  on  their  limbs.  But  the  relative  proportions  in  the  sides,  in 
the  trapezium  which  four  lines,  corresponding  one  to  the  fore-legs, 
one  to  the  hind,  one  to  the  line  of  the  back,  and  the  fourth  to  the 
ground  on  which  the  creature  stands,  make  up  respectively  in  a 
feline  and  in  a  viverrine  or  musteline  viewed  from  the  side,  are  so 
very  different,  to  say  nothing  of  the  all  but  equally  striking  differ- 
ences in  the  pro]>ortions  of  the  skull  and  jaw  diameters,  longitu- 
dinal and  transverse,  inter  se,  firstly,  and  in  relation  to  the  cervical 
region,  secondly,  that  we  must  look  to  points  of  habit  rather  than 
of  structural  arrangement  to  account  for  the  im^xjsition  of  this 
common  name  upon  creatures  to  our  eyes  so  ditlerent.  And  I 
suppose  the  springy  yet  silent  lightness  of  their  step  when  placid, 
and  the  lightning-like  pounce  of  their  attacking  step,  correlated  as 
they  are  with  a  more  or  less  similar  armature  in  tooth  and  claw, 
are  the  points  which  '  imaginationem  ferientia  aut  intellectum  vul- 
garium  notionum  nodis  abtringentia  *  have  caused  the  imi)osition  of 
the  common  name  these  animals  have  had  given  them.  The  ar- 
boreal  and  nocturnal  habits  again,  correlated  with  certain  modi- 
fications in  the  organs  of  Bi>ecial  sense,  are  common  points  to  the 
feles  and  the  mustehie,  and  esiiecially  though  not  exclusively  to 
the  martens.  Both  alike  t^ike  to  trees  when  pressed  by  hounds, 
but  since  the  invention  of  fire-arms  tins  single  device  of  the  *  cats ' 
18  no  longer  worth  as  in  the  old  fable  more  than  all  the  tricks  of 
the  fox.  The  phrase  'up  a  tree*  was  not,  i>erhaps  could  not  have  been, 
anterii»r  to  that  of  '  as  sure  as  a  gun.'  The  pine  marten  inde<'d 
will,  Blasius  informs  us,  sit  still  on  the  same  place  on  a  buugh 

*  StraUi.  however,  uw«  much  the  laiiio  Un(fUA(;«  in  ii|HAkiug  of  what  iiiu»t.  I  think, 
in  dl  |»nil«liiUty  have  btr«n  the  cuinnion  ^uvt,  I'lrrrrti  genttta.  Writing  of  Mniiri- 
tMiia  h«f  ptkyn,  zvii.  c.  3.  p.  817  A,  Camubon  : — ^'pfi  M  «a2  70X01  alXovpMt  loas  mU 
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iifleT  having  been  shot  at  once  and  missed.     The  cat  has,  Eeugger 
^   informs  us  (*  Saugethiere  Paraguay,'  p.  214),  learnt  to  kill  the  rattle- 

■  snake  in  Paraguay,  and  I  have  r^d  that  the  felis  acquired  this 
^■■f-same  snake-killing  dextenty  in  the  island  of  Naxos,  but  I 
^HB?e  not  the  reference  at  hand  at  this  moment.  Herein  it  has  by 
I   practice  tinder  the  stimulus  of  constant  provocation  come  to  re- 

semble  the  mustelines  in  what  is  instinctive  to  them ;  but  though  it 

■  will  steiil  cream,  as  Fuktaff  told  us,  it  will  never,  like  the  martens, 

■  steal  ^!ggs  nor  honey  nor  take  to  burrows  in  the  way  of  refuge, 

■  I  am  aware  that  there  are  both  scholars  and  men  of  science  to 
I  whom  disquisitions  such  as  these  will  seem  but  the  streiiua  inerlia 
1  iommU  male  ferialL  Critics  such  as  Pope,  and,  I  regret  to  have  to 
I  add,  such  as  Hallam  (see  *  Literature  of  Modern  Europe/  i.  277),  speak 
^k^auch  attempts  to  preserve  the  unities  of  time  and  place  in  Faunae 
BB  to  dramas,  the  one  with  the  cynical  sneering  giggle,  the  other 

with  the  elevated  and  refrigerating  yet  half-compassionate  contempt 
congenial  to  their  respective  schools  of  literature  and  of  politics. 
But  to  the  scholar  I  would  say  that,  though  in  these  matters  as  in 
many  others  by  increasing  knowledge  we  increase  also  sorrow,  or 
at  least  onr  susceptibility  for  annoyance,  it  is  rare  indeed  to  find 
a  writer  of  the  classical  periods  making  blunders  in  the  way  of 
putting  animals  into  places  which  they  never  w^ere  found  in,  except 
in  connexion  with  the  circus  of  olden  or  the  menagerie  of  modern 
timee,  which  are  so  rife  in  all  but  our  very  best  modern  writers. 
Modern  catalogues  of  African  mammals  show  that  Virgil  did  not 
deaerve  the  criticism  as  to  the  presence  of  the  stag  there  which 
Pope  in  the  '  Martinus  Scriblerus  '  puts  into  the  month  of  Bentley  as 
unworthy  of  any  one  else ;  and  that  Lipsius  neetl  not  have  er- 
plained  away,  as  he  does  (*  Elect.^  ii.  4),  the  phrase  LibydidQs  urme^ 
Tha  placing  of  the  lion  by  Theocritus,  i,  72,  trjrov  x<w  'ic  hpvtxoio 
A#i£r  imttKavtrt  dai^diTa,  is  in  fact  the  only  anachronism  or  ana- 
topism  of  the  kind  which  my  memory  furnishes  me  with  from  the 
writers  of  the  best  periods  of  Greek  and  E*^man  literature* 
To  the  man  of  scieiice  I  may  say  in  the  words  of  Goethe :— ^ 

'  MflJiiet  im  Naturbebnushten 

Imtner  ein*  wie  «Ues  mchiea 
Kichta  itt  dnuEien^  nichU  ist  diauBMii : 
Dvnii  waa  innen,  das  ist  Atueoa 

So  ei^g;reir«t  ohne  SiumniM 

Heilig  offeutJich  G^belmnii*,* 

1.1 
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Ijr  m  book,  with  the  edstenee  of  which  I  becaiBe  acquainted  a 
few  days  ago,  hy  a  reference  in  Aubert  and  Wimmer's  new  edition 
of  Aristotle's '  Historia  Animalium/  and  which,  through  the  kindness 
of  Mr.  Solater,  I  have  had  put  into  my  hands  this  day,  I  have  come 
upon  certain  statements  which  confirm  not  only  certain  of  the 
conclusions,  but  certain  also  of  the  conjectures  put  forward  by  me 
in  the  'Jonrn.  of  Anat.  and  Phys,,*  Nov,  1867  (Article  XXVIII). 
This  book  is  Dn  Erhards  *  Fauna  der  Cycladen/  Leipzig,  1858, 
From  it  I  learn  that  the  MuHela  foina,  the  white-breasted  marten^ 
tlie  animal  which  in  my  paper  I  strove  to  show  was  the  domestic 
IDODi^-killer  of  the  ancient  Greeks,  ia  common  now  in  all  the 
Cfdades,  and  in  some  of  them  actually  has  the  old  Greek  name 
Urtf  at  the  present  day.  The  polecat,  Mmiela  put'Orim^  and  the 
ferret  are  not  members  of  this  fauna ;  neither  could  Dr.  Erhard 
find  the  genet  there.  I  need  not  point  out  the  bearing  of 
ttbese  statements  upon  those  advanced  by  me  in  that  article.  But 
I  w31  tnke  this  opportunity  of  saying  that  Dr.  Erhard's  little 
Tolome  deserves  to  be  better  known  than  it  is  at  present  in  England. 
Besides  giving  us  an  excellent  example  and  a  '  simple  case '  for  the 
•tod/  of  the  rationale  of  the  Distribution  of  Species,  it  teaches  ua  the 
t«y  important,  and  not  a  little  needed  lesson  of  caution,  in  receiving 
Gatalogoeo  of  indigenous  animals  of  any  area^  however  small  and 
Aooessihle,  as  being  necessarily  exhaustive.  Though  the  vegetation 
of  the  Cyclades  is  (p.  7)  of  such  a  character  that  a  hare  can  hardly 
Ude  \\m\(  from  the  eye  of  the  eagle^  and  though  at  first  Dr. 
Erimd  was  (p.  8)  inclined  to  think  their  mammalian  fauna  was 
M  exdttstrely  Adullamite  as  that  of  a  coral  island,  he  has,  afkr  an 
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inveiii^ation  of  several  yeari,  given  us  a  list  of  no  lees  than  itxteeii 
land  mammalsp  amongst  which  there  is  one  new  and  previously 
undeficribed  species,  the  .^oceroi  pictu$^  the  Ibex  of  the  Cyelailea, 
The  very  general  distribation  of  the  rabbit,  which  in  its  wild  stst^i 
here  is  as  large  as  the  hare  or  larger,  goes  some  way  towards  show> 
ing  that  it  was  indigenous  in  the  area  of  the  Cyelades,  as  it  is  sup* 
posed  to  have  been  in  the  Balearic  Islands  before  they  were  bixiken 
up  into  an  archipelago.  But  at  the  same  time  it  is  the  harder  to 
understand  how  Aristotle  and  how  the  Greek  gourmets  who  ^rrtt 
iu  Tfaai  KayifOLS  must  have  known  bow  different  a  rabbit's  flesh  was 
from  a  hare's,  if  they  bad  over  eaten  it,  could  have  failed  to  dis- 
tinguish the  one  animal  from  the  other,  the  rabbit  being  now  most 
abundant  there,  and  having  made  the  Myconos,  so  often  mentioned 
by  these  anoientsiy  into  a  honeycomb  with  their  burrows.  Bat  in 
their  days  these  islands  were  richer  in  population,  an  oooasional 
massacre  of  Melinns  having  been  as  nothing  to  the  constant  ope* 
ration  of  Turkish  barbarism  ;  and  if^  as  I  have  striven  to  show,  this 
larger  population  had  in  domesticationj  house  by  hoos8,  such  an 
Memy  of  the  rabbit  as  the  marten  is,  we  have  some  sort  of  an  ex- 
planation of  the  absence  of  the  mention  by  them  of  an  animal 
existing  in  the  Cydados  in  classic^  which  must  all  but  oertamlj 
have  existed  there  in  geological,  as  it  does  also  in  our  own 
The  islands,  I  may  add,  were  probably  or  certainly  better  wood^ 
than  now;  and  trees  favour  the  multiplication  of  the  rabbit 
than  they  do  that  of  its  many  and  various  enemies. 

2.  In  my  previous  paper  I  said,  Article  XXVIII,  p.  51 1,  *  In  tho 
East  the  felis  took  both  the  name  and  the  work  of  the  rival  it 
supplanted.*  It  is  possible  that  I  should  have  been  right  in  making^ 
this  statement  more  extensive,  and  in  saying  that  the  cat  of  tbs 
Egyptians  took  not  only  the  name  yaAi7.  but  aUo  the  name  Unt  o( 
its  predecessor  in  tho  Gi^ek  house.  For  I  find  from  a  parwgtT 
of  Tzctzes,  'Chib*  v.  8,  quoted  by  Bochart,  *Ilierozoicon/  i.  986,  57, 
lliat  this  authority,  if  so  wo  may  call  him,  called  the  aUoupov  by 
the  name  of  Um.  The  paseag^  from  Bochart  runs  thus :  ♦  In 
He»i}xhio  voce  titMa^  ktCs  ictt  C^aif  Sfiatov  yoAf,  viverra  ost  animal 
fell  simile,  Pralnde  pntarit  IWttes  esse  felis  sp^iem,  quod  bia 
verbis  diserte  asserit  (Miiliadis  quinti  capite  oeiavO| 


i 


an  ex- 
Enal  M^J 

timadH 
roodei^^ 
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But  I  am  inclined,  as  I  think  Bochart  was  also,  to  consider 
these  lines  to  be  so  worthy  of  their  author  as  to  be  unworthy  of 
any  attention  from  us.  And  it  is  interesting  to  note  that,  in  a 
Basle  edition,  of  the  year  1546,  of  Tzetzes'  works^  the  first,  and  to 
the  credit  of  human  nature  it  should  be  added,  also,  up  to  1826, 
tiie  last  independent  edition  of  this  portion  of  his  works,  some 
of  which  happily  still  remain  unprinted,  there  stands  opposite 
these  lines  the  following  Latin  note  :  *Alii  mMtelam  ruHicam  seu 
▼iverram.' 

3.  If  I  understated  my  case  in  this  instance^  I  overstated  it  in 
another,  when  I  said  (p.  513)  that  the  cat  will  never  take  to  burrows 
in  the  way  of  refuge.  I  have  already  said,  in  this  paper,  that  in 
drawing  up  catalogues  and  making  faunae,  it  is  wise  and  well  to 
avoid  universal  negatives.  It  would  have  been  well  if  I  had  had  this 
precept  before  my  eyes  in  a  more  generalised  form  when  I  wrote 
my  last  paper ;  for  I  have  since  been  informed  by  two  good  ob- 
servers that  they  have  each  of  them  known  a  cat  take  to  trog- 
lodytism.  In  neither  of  these  cases,  however,  did  the  animal  profit 
much  by  doing  what  it  could  not  have  been  expected  to  do. 


XXX. 


ON  THE  DOMESTIC   PIG   OF  PREHISTORIC 
TIMES   IN   BRITAIN, 

ilND  ON  THE  MUTUAL  BELATIQKS  OF  THIS  VABIETY  OF  PIG  AKD  'S 

8CB0FA  FERU8,'  *8U8   CEISTATUS,'  *SUB  ANDAMA!<rEKBIB,'  AKD 
•sua   BARBATUS/ 

Portions  of  two  skeletonB  of  domestic  ipigs  having  been  put 
into  my  hands  by  the  Rev.  William  Green  well,  F.S.A.,  from  an 
interment  of  the  eo-called  hite  Celtic  period,  i.e.  of  the  ultimate  or 
penultimate  century  before  the  Roman  conquest  of  this  country, 
I  determined  to  compare  them  with  such  other  siMxnmens  of  Suid 
as  might  by  any  possibility  be  genetically  connected  mth  tt 
Among  these  other  specimens  I  may  mention,  first,  several 
mnis  of  the  wild  boar,  Sus  scro/a,  var,  fetus ^  from  the  allof 
d^oaita  of  thid  neighbourhood,  and  now  in  the  Geological  Seiii 
of  the  Oxford  Museum,  under  the  charge  of  Profeaaor  Pk^estwich, 
P.R.S. ;  secondly,  five  specimens  of  the  Indian  wild  hog,  Sus 
cri4i4iiuM,  kindly  lent  me  by  Sir  Walter  Elliot,  K.C.SJ.,  F.LlS.; 
thirdly,  two  akulU  of  Sus  amlaman^tuii,  presental  to  the  Oxford 
UniverBity  MusiHim  by  my  friend  Prof.  J.  Wood-Mason,  of 
Indian  MuR*um,  Calcutta  ;  and  fourthly,  four  skulls  of  Su4  barbaiu 
from  BofiMO.  Th0  extensive  sertea  of  skulls  of  Suidae  contatn 
in  the  British  Museum,  those  in  the  Royal  College  of  Surgeons  of 
Loudon,  and  the  specimens  of  wild-  and  domestic-swine  skulls  eoa- 
lained  in  our  own  collection  were  also  used  for  this  comparison^ 

It  may  be  well  at  the  outfit  to  speoify  the  eeveml  pointa  of  wid 
and  general  interest  upon  which  such  an  enquiry  as  the  e 
may  be  brought  to  bear.     Hmt  among  theeo  I  would  mention  it 
bearings  u|ion  the  now  so  commonly  discussed  questions  relatiof^  1 
tlM  early  migraUona  of  our  own  species*    The  pig  was  ooa  of  tlii' 
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liett,  posibly  the  very  earliest,  of  animals  which  man  domes- 
Ited ;  and  the  question  of  the  source  or  sources  whence  it  was 
derived  baa  consequently  an  *  ethnographisch-archaolog^ische  Bedeu- 
tung '  (to  use  the  words  of  Fischer  ^,  in  his  analogous  investigation 
BB  to  the  sources  whence  the  jade  and  nephrite  of  early  European 
times  were  procured)  of  the  first  importance.  Gibbon^  has  re- 
marked that  *  man  is  the  only  animal  which  can  live  and  multiply 
in  every  country  from  the  equator  to  the  poles ; '  and  ho  has  pro- 
ceeded to  aver  that  *  the  hog  seems  to  approach  nearest  to  our 
species  in  that  privilege,*  As  a  matter  of  fact,  Gibbon  here,  as  so 
often  elsewhere,  was  very  nearly  though  not  quite  exact :  the 
northward  limit  of  the  range  of  the  wild  boar  may  perhaps  be 
taken  as  somewhere  between  55**^  and  60^  N,,  and  that  of  the  tame 
pig  as  64*  N.,  whilst  that  of  the  common  fowl  *  extends  probably 
a  little^  and  that  of  the  dog  certaialy  much,  further  northward. 
The  mention  of  the  Australian  dingo  suggests  another  amendment 
of  the  somewhat  cynical  remark  of  our  great  historian, 

Seeondly,  a  very  useful  light  is  thrown,  or  may  be  thrown,  upon 
the  question  of  the  extent  to  which  the  influences  of  civilisation 
aet  upon  our  own  species^  by  the  analogous  enquiry  into  the  effects 
which  domestication  has  been  able  to  produce  upon  an  animal 
linked  so  closely  with  ourselves  in  a  many-sided  eommensalism. 
Umi  kast  pleasant  aspect  of  that  commensaliBm,  that,  namely,  which 
ia  presented  to  us  by  the  facts  of  our  solidarity  with  swine  in 
tiie  Biaintenance  of  the  alternation  of  the  forms  of  life  of  laenia 
and  TruiAifia,  must,  it  may  be  remarked,  upon  any  view  of  the 
origination  of  the  four  species  concerned,  force  upon  our  attention 

*  H.  TiBchtTf  *  Nephrit  und  Jadeit  tiach  ihren  minemlogbclien  Eigeosdi&fteii.* 
flillUgttt  l875«  For  simiUr  invettigationa  m  t43  ike  louroeii  oithe  ooltirAtad  plsnte 
and  tko  tt#^l«  of  prehittoric  ticneK,  see  Keller^a  *  htike'DwtillmgB,*  tniiBlmtfld  by  Lm^ 

Vlh  50s  **»*l  545- 

*  *  Di«daii0  mod  Fdl  of  the  Romim  Empire*  di&p.  Le.  note  9«  p.  357,    Simtb*i 


*  Wm  lh#  iftartliwAxxl  fmtige  of  the  wild  boAr  And  the  UiQe  pig;  see  Brandt  and 
Waliatoqi^  'Mirl  Zooi* p.  89  ;  Fitsingor,  ' Sitxungaberichie  d.  AltiuL  d.  Win,  Wien/ 
ia64«  pi>  3II7  ;  ]UddA«  *  Rebe  im  Siiden  voa  Octttbinen.*  i.  236  ;  Zimmernuuuij  *  Ge«H 
gPBpi^fla^  Genhkhiei*  L  189,  177$.  Mlddeodorf,  in  bia  '  Sibiridobo  E^iiie,'  p.  io6j» 
itij,  flvw  5<r  N.  bi.  M  the  extreme  actuftL  iKirtbword  limit  of  the  wild  boar. 
I  I  wnyU  M  above,  Mr.  H.  N.  Moeelej  bas  procured  for  me  a  skull  uf  a  Ume  pi|f 
i  SUna  i  B6,  Lofoten  ItUndi,  J°  above  ihe  arctic  circle.) 

'  For  the  noribward  range  of  the  domestic  fowl,  OuUus  d^^VMii^ui,  see  Brandt  and 
,  I*  c,  p.  150. 
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coDBideraiions  of  the  very  greatest  gravity.  To  take  somewhat 
lower  ground,  from  such  a  study  as  that  of  the  variations  of  the  pig 
under  domestication,  we  may  obtain  safe  criteria  for  estimating  the 
relative  etiecte  of  food,  whether  scanty  or  abundant,  of  early  or  late 
exercise  of  the  sexual  functions,  and  of  intercrossing,  upon  the 
formation  of  facial  characteristics.  The  importance  of  not  over- 
looking the  influences  of  sex  and  of  age  is  nowhere  more  forcibly 
pressed  npon  our  attention  than  in  an  examination  of  a  series  of 
skulls  of  Suidae,  It  has  often  been  overlooked  in  disquiaitiona  on 
the  skulls  of  Ilominidae, 

Thirdly,  whether  the  question  at  issue  as  regards  man  betwe 
the  Polygenistfl  and  the  Monogeoiata  will,  as  has  been  predicted 
(Darwin,  *  Descent  of  Man/  ed,  2nd,  p.  180,  1874),  *die  a  silent 
and  unobserved  death  '  or  not,  there  can  be  no  doubt  that  illaatra- 
tiona  of  the  argumentations  whereby  that  question  has  been,  or 
onght  to  have  been,  dealt  with,  can  be  furnished  nowhere  more 
fitly  and  fully  than  in  an  enquiry  into  the  distinctness  or  aon- 
distinetoess  of  the  various  races  of  swine. 

Three  distinct  ^-icws  have  been  advocated  as  to  the  relationship 
of  the  domestic  to  the  wild  swine,  8ui  ncrofa^  var.  fern*.  We  may 
take  as  the  first  of  these  that  advocated  by  Professor  Steenstmp ', 
and  stated  by  him  in  the  following  plain  words  :*- 

*D  ii*j  »  pM  de  tnmtitloo  k  obeenrcr  eaira  ks  nngUen  «i  \m  \Shm  ani4^nt 
ooetKvtM  domeiliquei.' 

In  this  view  Professor  Steenstnip  will  6nd  Mr.  Samuel  Sidney 
coincide  in  the  opening  sentences  of  his  work  *  On  the  Pig  ;*  and  a 
view  very  closely  similar  to  it  was  put  tentatively  forward  in  tho 
year  1821  by  a  mtant  who  combined  the  functions  of  a  Profeasor 
of  Materia  Mediea  with  those  of  Director  of  the  Botanical  Garden 
at  Berlin,  Professor  Link,  in  the  following  words,  to  be  found  in 
his  work  *  Die  Urwelt  und  das  Alterthum/  i,  p,  192  : — 

'Dm  «Ahn»*  Hdiw«l&  liMiimt  iiaeb  Atleo  NAliiHbriofa«m  ¥od  d«a  vfldiii  S^n 
A^  Bad  aadh  dlo  Altai  wacoi  aslioii  dkair  Mtiniaif  * ;  doeli  •ehiiBi  mlr  db  I 
ksiBMVifCi  «ilMy«d«iu  Db8IMfJUpGftl0Bii]idFidMdMwlldai8diweiB«ii 
kabMtt  VwkmMtA  nathw,  d»  4Sm  wOdaa  T1ii«ii  mMm,  gt6mm,  und 
fvfiM  rfad,  ftk  &  vluMa,  ihm  «!!•  froMsii  Han  or  Am  mUdea  Ebsn  folwlatfi  1 
I  Mia.    ZM«  F«lld«Qk9  dei  nhtDoa  Sd>««mi  i 


*  '  liulUtln  du  Oo^gil*  lalflnAlkm^  d^AroL^olDgie  prAiflloriqti*  h  Copmht^tm  i 
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•tieli  bei  dem  fSsttatten  wilden  SchweiDe,  die  gestreifto  Farbe  dea  Frlflcblingit 

r  merkwiirdig,  die  Sdni  der  wildeo  Schwetne  bt  mehr  gewolbt,  die  Ohren 

I  kOfveri  mebr  sagcrundet,  der  Hiimel  lacger^  and  ere  Verhi&ItiiLi.se  an  den  innera 

g«»chwe}g«ii,     Ea  feblt  ganz  an  Beispieteo,  daAs  die  Ziihmung  solche 

Ddennigeii   hervorgebracht*    Vielleicbt  stammt  djw  zahme  Scbwein  voij   einer 

Art  ab,  welche  gro^a  aber  unsohadlich  sein  soil,  und  hm  iind  wieder  in 

ReiBebesdireibDngefi  erwabnt  mrd ',     Dncli  erf ordert  die  Saclje  nocb  eine 

sr*  Utiiei^uchQDg.     Das  ftiikinisuhe  Scbwein  aus  dem  iliitLiclion  Asien  abtttam- 

ist  ohae  Zweifel  erne  besoudere  Art.* 

Precisely  the  opposite  view  was  held  hy  Mr,  Yooatt,  who  at 
p*  35  of  bis  work  on  *The  Pig,'  London,  1847,  says,  when  speaking 
of  the  wild  boar, 

*Xo  one  can  for  a  moment  dotibt  tbat  it  !i  the  parent  stook  from  wbioh  the 
doniartlcated  breeds  of  irwine  arigitially  Hprang.* 

Bbtsjus  (* Saagethiere,'  1857,  p.  509),  Fr.  Cuvier  ('Hist,  des 
Mamm./  1824),  and  Giehel  (*  Saugetbiere/  p.  225,  1859),  would,  I 
apprehend,  agree  with  the  extreme  view  enunciated  by  Mr,  Youatt, 
An  intermediate  view  is  put  forward  by  Riitimeyer  in  his  inestim- 
able work,  *  Die  Fauna  der  Pfahlbauten/ pp,  186-190;  according 
to  him,  what,  owing  to  the  slow  spread  in  Germany  of  improved 
brtsedsj  may  still  be  called  das  gemeine  Hamachwein  has  originated 
from  Sm  icrofa^  yvkT.fem^;  whilst  the  Berkshire  breeds,  he  thinks, 
may  owe  their  origin  to  Sus  ceiebenm ;  and  his  Sua  scrqfa,  var, 
faluMirii^  'das  Torfschwein,'a  domestic  pig  known  as  *  das  Biindt- 
lier  Schwein,'  and  Sui  imlicua  may  represent  a  distinct  atociy  if  not 
ffpedea.  Nathosios,  in  his  *  Schweinesehadel/ p.  175,  agrees  with 
Riitimeyer  as  to  the  origin  of  the  large-eared  race  common  in 
Central  Europe,  but  su^ests  Sfis  vUiafus^  of  the  islands  of  Java, 
Borneo,  Ambo}Tia,  and  Batehian,  as  the  parent  stock  of  the  widely- 
spfread  domestic  breed  known  as  5*w  indicus.  In  this  latter  point 
be  agrees  with  S,  Muller.  Fitzinger  (Ic.)  differs  from  Nathusius 
ID  sQppoffing,  without  perhaps  ade<iuat<?  reasons,  8m  kucom^.^lax  to 
be  the  parent  stock  of  the  Chinese,  Cape,  Portuguese,  and  Cleve- 
breeds,  whilst  Shs  eriatafm,  the  wild  pig  of  Hindostan,  he 
sis  as  the  parent  stock  of  the  Siamese  and  Sardinian  races* 
Tetnminek  (* Fauna  Japonica,'  p.  57^  pi  xx,  cit.  Nathusius,  I.e. 
p*  167)  miggests  that  Stta  Uucom^jifax  may  be  the  parent  of  the 
domwtio  Sum  indictta;  and  though  Nathusius,  p.  167,  demurs  to 

*  Otitr,  *  Tojiga  on  F^nde/  t.  i.  p.  207 ;   D.  MaiUet,  '  DeKTipticm  de  TEgypte/ 
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the  enunciation  of  this  statement  as  being  definitely  proved^  htf 
objection  amounts  to  little  more  than  sajnng  that  Su4  leucam^st^ix 
ts  probably  not  specifically  distinct  from  Sm  vittatui^  which  Nathu- 
sjus  himself  holds  to  be  the  parent  stock  of  8h9  indiem. 

My  own  views^  as  based  upon  the  data  available  to  me»  are  to  tha 
following  effect : — The  prebistorio  domestio  swine  which  hare  ( 
into  my  hands  appear  to  me  to  be  more  n^rly  affined  to  Su^ 
tlian  to  any  of  the  Asiatic  wild  swine  with  which  I  am  acqaainled ; 
secondly,  without  wishing  to  affinn  absolutely  that  too  moch 
weight  has  been  laid  by  Nathusias  upon  the  shortness  of  the  taecy^ 
mal  for  differentiating  Sm  indicus^  as  we  now  see  it,  from  Sui  i 
and  its  progeny,  I  am  inclined  to  think  that  sub-equality,  if  not 
actual  equality^  between  the  malar  and  the  orbital  borders  of  thlJ 
lactymal  bone  may  be  found  in  prehistoric  skulls  of  the  Siti  Mcrt^f^^ 
-^mx.ferus^  and  especially  in  the  female  skulls  of  that  variety  of  Sum 
which,  in  other  points^  such  aa  the  slenderness  of  the  snout,  diHVr 
from  the  •  Torfschwein/  the  representative  in  those  times  of 
MicM,  according  to  Riitimeyer ;  and^  thirdly,  I  think  it  is 
Uc  to  show  that,  whilst  Sum  crUMvM^  Sum  Uuamyilax^  Sum  vitiaiuM^ 
and  8m  (imorenMiM  form  a  closely  connected  group  of  Sttidae 
wrmeoii,  with  which,  again,  Sum  andamanenmi  and  Sum  jtapuenMiM  i 
to  be  allied,  all  these  sub-species  differ  in  points  of  considemble 
not  of  speriiic  value  from  Sum  verrucoMUM  of  Java,  from  Sum  ceL 
and,  finally,  from  Sum  ierofa  of  the  Palaean^tio  region  as  well 
from  the  non-verrueoee  Sum  l^arbaiuM  of  Borneo. 

It  may  be  well  to  begin  with  this  latter  point  first,  and  to  shoi 
that  the  group  of  Kastem  pigs^  of  which  the  wild  pig  of  Inii 
the  Malay  peninsula,  and  the  Lancay  Islands,  Sum  criMiuiuM,  may 
taken  as  a  iype,  is  always  distinguishable  from  Sum  Mcrofa,  var.^ 
of  Europe,  and  Asia  north  of  the  liimalayas.    This  view  is  nc 
equivnlent  to  one  which  should  lay  it  down  as  certain  that 
are  specifically  distinct^  a  question  which  tt  is  not  proposed  to 
ben%     I  should  agree,  however,  with  Mr.  Jerdon,  whose  book 
the  Mammalnf  of  India,  1874,  came  into  my  hands  subeequently  1 
the  formation  of  my  opinion,  in  holding  that  the  Indian  wild  he 
was  'as  worthy  of  specific  distinction  as  many  other  racogmtted^ 
ipeeiai*  (Ic.  p.  ^41)^  though  this  is  not  ti>  say  much.    I  sbonU 
not,  however,  entirely  accept  hm  staieai^it  to  the  efleot  that  the 
bead  of  the  Indian  wild  hog  was  longer  and  more  pointed 
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be  European  wild  boar,  though  this  has  been  laid  down 
by  Colonel  Sykes  (VProc.  Zool.  Soc*  1831,  p.  30)  as  beinfj  the 
ttste  of  the  case ;  for  in  measuring  the  relative  lengths  of  the  nasal 
and  front<Kparietal  regions  of  the  Indian  wild  hog,  I  have  come 
to  think  that  precisely  the  reverse  of  tliis  st^t^ement  is  usually, 
thoQgli  not  invariably,  the  case,  the  Indian  bog  having  the  nasal 
bones  shorter  relatively  to  the  rest  of  the  roof- bones  of  the  skull 
than  Sm4  icrofa,  var.  Jerus,  Neither  do  I  agree  with  Colonel 
Sykee  in  holding  that  the  straightness  of  the  plane  of  the  forehead 
will  differentiate  the  Indian  at  least  from  modern  European  wild 
txMirs:  some  concavity  is  produced  in  the  mesial  contour-line  of 
large  prehistoric  wild  boars,  not  by  any  angulation  at  the  juue- 
tioa  of  the  facial  with  the  cranial  boneSj  as  in  modern  tame  swine 
of  highly  cultivated  breeds,  but  by  the  upgrowth  of  the  back  por- 
tion of  the  skull  roof-bones  and  the  occipital  transverse  crest; 
moderci  European  wild  boars,  however,  which  are  much  inferior 
ia  aiaee  to  their  prehistoric  and,  indeed,  to  their  mediaeval  pre- 
deoesBors^  have  the  fronto-parietal  and  nasal  lines  foiming  one 
unbroken  straight  line. 

Colonel  Sykes's  words,  'Tail  never  curled  or  Bpirally  twisted/ 
appear  to  me  (I.e.  p,  11)  to  be  said  of  the  tame  variety  of  the 
lodian  hog;  but  though  Fitzinger  (*  Sitzung^berichte  Akad*  Wiss, 
Ifien,'  1864)  specifies  the  form  in  which  the  caudal  vertebrae  arc 
earned  aa  one  of  the  speciBc  marks  in  each  of  his  descriptions  of 
the  Aijffa^y  and  though  Linnaeus  uses  the  words  (Ed,  xiii.  *  Syst, 
Nal»'  p*  65)  'Cauda  sinistrorsum  recurvata'  for  differentiating  Cania 
j9mUi4mi  from  CafiU  hpus^  s*  CanU  cauda  incurvata^  I  am  inclined 
to  ibink  too  much  weight  may  be  laid  upon  this  point. 

Thoroughly  trustworthy  figures  of  the  European  wild  boar, 
as  that  given  by  Schreber  ('  Stiugethiere,'  taf.  cccxx),  or  that 

BuSbn  s  *  Hist.  Nat.*  v.  pL  xiv,  and  Fred.  Cuvier,  '  Hist  Mamm.,' 
repreamt  it  as  having  the  root  and  tip  of  its  tail  lying  evenly  be- 
tween two  points ;  though  the  Vienna  zoologist  just  referred  to  says 
of  this  appendage  in  this  animal^ 

^Sdinnuis  g«tiiigeltt  kun^  nkbt  gwta  bia  sam  Fenrngdenke  rddwod.* 

Aad  as  an  indication  of  the  trifling  value  of  such  a  point  as  this, 
it  may  be  remarked  that  of  two  female  specimens  of  the  very  well- 
marked  speciesj  Sm  itiriaius,  one  youngj  the  other  old,  figured  by 
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S,  Muller»  *  Verliand.*  i,  taf.  30,  one  lias  Uio  tail  curl(?d,  and 
other,  the  elder  one,  has  it  straij^ht. 

Mr.  BIyth  (df.  Jerdon,  L  c.)  holds  S.  crutaim  to  be  only  a  variety 
of  the  wild  boar  of  Europe,  but  still  to  be  a  welUmarked  race*  De 
Blainville  (*  Oflt^g*  Sus/  p.  1 29)  seee  no  dilferences  of  morphological 
importance  lietween  any  of  the  Asiatic  swine  and  the  European 
wild  boar,  and  says  \-^ 

*  La  pTMxtiiire  cip^  qtt«  It  tqtielette  now  p«Tia«l  d«  diillligatt  p«r  dat  ( 
mwtpliblM  d*#tn  In*  «l  «xpu*^  «il  oetk  qui  ••  tfoave  dM»  louAft  TAMqiM  aa  4 
de  i'Atki  tt  jaaqtt*^  •00  «ztrteiy  la  plui  mtfridioitiilo  «i  tn^mc  mi  6dk  1 
grandb  llo  lU  MadigiMar,  el  qui  wl  eoiuiue  worn  le  aom  do  Su§  lavMim  (I 
«lMrtM  tufrieamut  Portm  madagoiearitmgU,  nobii*). 

Qiebel  follows  De  Blainville  in  this.  Dr<  Gray,  in  *  Proo.  Zoo!. 
Soc/  185a,  p.  130,  said  that,  after  examining  ten  skulU  of  the 
Eoiopeao  wild  boar  and  its  offspring  from  this  country^  from  the 
Gambia,  and  from  the  Cape,  as  also  twelve  skulls  of  the  wild  bo 
fn>m  Continental  India,  he  could  not  discover  any  constant  eaaib 
described  character  by  which  the  European  and  the  Indian  kinds 
conlii  be  (listinguished.  And,  he  adds,  *this  is  the  eajsc  in  the 
many  other  genera  allied  to  the  pigs.'  It  is  true,  no  doubt^  thatj 
tnaoy  animdaj  sooh  aa^ 

*  Ui#  Uim  ant!  ih«  t%«r,  ili«  fex  «tid  tbo  jftckal  the  am  and  tlx*  mibr%,  aiv  hr  1 
striking^  diflbr«aliatad  b^  tli«ir  i^Kligv  Uua  bj  their  skallj/ 

as  ProfeMor  Huxley  ('  Prehistoric  Remains  of  Caithness,'  p.  ijaj, 
baa  taught  as;  still  it  yet  remains  to  be  pmved  that  difTereni 
which,  though  only  skin-deep,  are  constant  and  permanent,  will  not 
ultimately  be  found  to  be  correlated  with  more  or  fewer  differenoea 
of  the  deepr-lytng  pArta,  either  of  a  purely  qualitative  or  of  a 
quantitative  kind. 

In  a  disquisition  the  ultimate  object  of  which  is  the  ati 
of  cl«tft»r  iriews  as  to  the  origin  of  our  tame  pigs,  the  qtn 
meeta  us  at  the  outaet  whether  there  exista  any  marked  diffc 
b<»tween  the  w^ild  stocks  under  comparison  as  regards  their 
tibility  of  domeaUcatioa*     Upon  this  point  I  have  to  aay  that 
find,  in  oppoiition  to  what  Mr.  Samuel  Sidney  haa  lud  down  to 
ftiwt  chapter  of  hia  work  on  the  pig,  that  8m  Mcr^a^  Ymr^/erut,  is 
eredited  by  most  tmatworthy  authors  with  as  gmat  a  capacity  fbrj 
domastioattoo  aa  any  wild   animalj  including    ita  wild 
eoogimers,  upon  which  obaanrationa  are  ftcorded  as  to  this  particular 
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susceptibility.     PallaB*s  words  in  his  *  Zoograpliia/  i,  p,  269,  as  to 

the  wild  boar  of  the  Palaearctic  region,  called  hy  him,  not  iocon- 

veniently,  Sus  enropaeui^  in  contradistinction  to  the  China  or  Siam 

pig,  called  by  him  Sus  indiem^  says  plainly  and  emphatically  *  por- 

celli  cicumri  assuescnnt  facile  et  cum  domestic  is  generant/  Kadde^s 

utterances  ('Beisen  im  Siiden  von  Ost-Sibirien,*  E(L  i.  p.  236)  are 

even  more  to  the  point,  as  they  affirm  the  like  of  wild  Bwine  of 

greater  age.     They  run  thus : — 

'So  muM  ich  ge«teben  das»  de  lehr  friedlicher  Natur  sindf  und  e»  mir  mebmi&k 
pMvrtd  iEUitel»]t«  WildMoiiweine  ^ch  mir  h\&  auf  vier  Fnden   Welte  tuklien  m 


The  Asiatic  pigs,  secondly,  of  the  group  represented  by  Sus  cri^- 
ialns,  though  not,  within  my  knowledge,  those  known  as  Sus  verru- 
eoiui,  nur  those  known  as  Sus  barbatus,  have  very  similar  and  very 
numerous  testimonies  borne  to  their  educability  and  capacity  for 
attachment  to  man,  Pitainger,  indeed,  says  of  the  domesticated 
Chinese  pig,  his  *  Sus  Uucompiax  sinen^is^*  that  it  resembles  the 
domesticated  European  pig  generally  in  its  habits  and  character, 
but  that  it  shows  much  more  attachment  than  the  European  farm- 
pig  to  the  persons  who  take  care  of  it,  and  will  even  follow  them 
about,  although  it  is  otherwise  troublesome  and  obstinate.  ('  Sit- 
xungsberichte  d.  Akad.  Wiss,  Wien/  1858,  Bd.  xxx.  p.  2^5.)  In 
Fonnosa,  when  the  Dutch  first  became  acquainted  with  it,  in  the 
beginning  of  the  seventeenth  century,  every  native  woman,  we  are 
i&formed,  on  the  authority  of  Ogilby(*  Atlas  Chinensis,*  ii.  p,  S^eit,  by 
Swinhoe,  *Proc.  Zool/  1870,  p.  643),  had  'a  great  pig  running  after 
we  use  to  have  a  dog.'  A  closer  intimacy  than  this  has  been 
to  exist  between  Uomo  sapiens  asiatiats,  Linn.,  and  Sus 
tmemtUt  Lino.,  by  Professor  Huxley  (aV.  Galton,  *  Trans.  Ethnol, 
Soc/  vol.  iii,  186 J,  p,  127),  who  has  seen  sucking-pigs  nursed  at 
the  breasts  of  women,  apparently  as  pete,  in  islands  of  the  New- 
Gninoa  group.  As  regards  the  wild  races,  Sir  Walter  Elliot  tells 
me,  in  a  letter  of  date  May  15,  1876  :^ 

*  1  liAve  neen  the  yoxmg  of  Sum  criMatuM^  which  had  been  cftpturod  by  ioni«  of  the 
\  bound  oommanitiet,  And  reared  by  them,  numing  nbout  amotig  th«  domestiie 
1 1  m  tbftl  H  woQ]d  b«  hard  to  «ay  where  the  Une  thotild  be  drawn  K* 


U  wmid  appe«r  thai  ihU  difficulty  has  been  felt  by  othen  to  be  a  rory  real  ona« 
Walter  Campbell  teUs  iu,  at  p.  335  of  hb  '  Indian  Journal,*  1^64,  that  he 
the  jonA;^  geoilemen  of  the  present  day  hare  taken  to  ttpeanng  village  piga 
el  vUd  boaie/  and  that  he  hai  *  aeen  the  thing  done  before  now.* 
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The  wild  Suipapuemii  bas  been  found  by  Europeans^  as  we  ar« 
inrorroed  by  M«  R.  P.  LessoEi  ('Voyage  de  la  CoquiUe/  1826,  voL  i 
p.  176),  to  be  more  thorooghly  domesticxible  than  the  half-wild 
etate  in  which  some  of  the  natives  are  content  to  leave  it  would 
have  led  us  to  expect,  and  to  set  up  relations  of  mutual  amity,  not 
only  with  the  human,  but  also  with  canine  companions. 

As  regards  the  Aethiopian  region,  the  wild  hog  is  reported  to  vm 

by  Dr,  Barth  *  as  consorting  on  terms  of  perfect  amity,  and,  iodfladi 

intimacy,  with  other  domesticated  animals  than  the  dog,  and  also 

with  the  natives.     These  are  his  worda  relating  to  a  district  in 

Central  Africa : — 

'  K»ked  jouD^  ladb  wore  fpURldiig  and  fkUyfng  aboni  in  the  w»i«r  togwibar  witk 
wild  bogi  in  the  grtmU^t  bartnony  ;  n&?er  in  any  pari  uf  Negrolaad  hare  X  mmh  Uda 
ftaimal  in  iuch  numben  afl  here  about  the  Shid.  Caltoi  and  goaU  W6re  paatimng  in 
II10  ftelda  wUh  wild  bogi  in  the  midst  of  them.' 

It  is  impossible  to  be  perfectly  certain  what  wild  hog  this  may 
Have  been ;  stiU  it  can  scarcely  have  been  any  other  than  Su^  im* 
naariemlsy  which  has  been  supposed  (see  Darwin,  *  Domestication,* 
i.  p*  71,  and  ed.)  by  J,  W.  Schiitz  to  have  been  the  parent  stock  of 
8u9  icrqfa^  var.  palu^trh,  of  Riitimeyerj  but  underneath  the  entry  of 
which,  in  the  British  Museum  Catalogue  of  1869,  p.  558^  1  find 
the  following  note ; — 

*  Dr.  Mtiria  mf*  he  hai  ofUa  eeen  and  aatcn  the  true  wild  hoar  of  the  gwoa  Sm 
In  A  fHca,  ai  well  ae  the  PolavMekaenut,  00  the  weal  ooaat  I  have  navar  peao  tiafg 
or  the  jdtuU  of  one.' 

Like  Dr.  Gray,  I  have  had  no  quite  satisfactory  opportunitica  f< 
forming  an  opinion,  soch  as  inspection  of  authentic  skiiUs  gives,  as 
to  the  relations  of  Shm  sennaarieHiU  to  Sui  scrofa  ;  but  whibt  going 
over  the  series  of  ekulle  of  Suidae  in  the  British  Museum,  I  canie 
upon  one  which,  though  entered  under  the  head  of  PofumocAoerui 
a/rieanus^  oagfat,  I  make  no  doubt,  to  be  entered  under  the  head  of 
Sui  tennaaHenrif,  or,  as  I  should  prefer  to  call  it,  8914  9cr^a,  var. 
af^icanm^  This  skull  is  numhered  715 a;  and  of  it  wo  have  the 
following  history  from  Dr.  Gray  (•  Proc,  ZooU  Soc.'  1868^  p.  35; 
Brit-  MuB,  Catalogue,  1869,  p*  343) : — 

•  A  thuU  wilhont  ita  lower  jaw  (7 15  a)  waa  hrooghl  h<mie  bjr  Ci|itaio 
fhon  hia  ecKpedltioa  to  lJiy;nar%and  pianoted  60  the  Britiah  Maeeoin,     It  la 
bi  Ur.  GanaH*!  *  Oatalogaa  of  the  Booea  in  the  Driliah  Muaemn**  M  #Mi 


:* 


^  Paiima  lo  by  NalhiMftii% ^  147,  U^i  m 
voLiUMtt,  tBj7-  I 


•IS  hla  *lkavali  ia  OaBloa 
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(F-  ^Ti)*    ^^  ^  the  skull  of  ftn  adulfc  Animal,  with  the  crown  of  the  gnndets  much 
li  m  probably  the  skull  of  i^  female^  a^  it  agrees  with  all  the  characters  of 
but  it  has  only  a  well-marked  ridge  across  the  upper  part  of  the 
of  tlla  shaath  of  the  upper  canine,  and  the  upper  maa^gin  of  the  noee  is  not 
]  nor  twollezL^ 


WbfiD  I  took  this  skull  into  my  hands  I  was  uncharitable  enough 
to  suggest  to  Mr.  Gerrard  that  it  was  a  skull  of  Sus  crhMua 
wroDgfiilly  aseigned  to  Damara  as  its  habitat.  Leaving  this  low 
groood,  I  came  to  think  that  it  might  have  cotne  from  some 
deooondant  of  pigs  of  the  Sus  indicns  breed  which  bad  niu  wild  at 
the  Cape  and  reverted  to  the  Sua  crhMm  form.  But  I  have  now 
no  doubt  that  this  is  a  skull  of  such  a  wild  boar  as  those  of  which 
Dr.  Murie  speaks ;  and  if  this  be  so,  the  Sua  of  Africa  is  not  readily 
to  be  distingnished  from  Sm  cruiatuB,  at  least  by  cranial  characters. 
Dr.  Oniy,  under  the  heading  Siis  sennaariensU  (*Proc»  ZooL  Soc/  /.  c, 
p.  3a,  and  British  Mus.  *  Catalogue/  1 869,  p.  338),  suggests  that 
the  AiJl  figured  by  De  Blainville  (^  Ost^ographie/ tab.  v)  may  have 
litkniged  to  a  Sui  scntumrienm.  It  is  described  as  ''Sus  serq/k 
m^gfpii '  by  De  Blainville  ;  but,  as  far  as  I  can  judge  from  the 
drawing,  it  has  all  the  characters,  to  be  hereinafter  detailed^  which 
distingniah  8u9  icrafa^  yakX,/erus,  from  Sus  cristatus^  and  conse- 
quently fiom  such  a  skull  as  that  labelled  715  «,  and  brought  home 
ty  Oaptain  Alexander*  Of  course  there  is  no  h  priori  difficulty  in 
the  way  of  our  supposing  that  the  wild  boar  either  of  Palestine  or 
of  Algiers,  both  well-known  animals,  may  have  extended  into 
EgTTpt,  a  country'  which  has  so  much  both  of  the  Falaearetic  and 
of  the  Aethiopian  fauna  in  occupation  of  its  territory.  Anyhow 
Dr<  Murie  and  Dr.  Barth  are  sufficient  witnesses  to  the  fact  that  a 
true  8ms  is  found  in  AMca  south  of  the  Athis  and  Sahara.  I  cannot, 
therefore,  accept  Mr.  Wallace's  statement  (*  Geograph.  Distrib.  of 
Aninuils,*  vol.  i.  pp.  253,  286-322)  to  the  effect  that  a  true  Sus  is 
not  to  be  found  in  the  Aethiopian  region.  The  mistake  made,  and 
hmidsomely  acknowledged,  by  Fifeeinger  (*  Sitz.  Acad.  Wiss.  Wien/ 
1664,  Bd.  49,  i.  p.  389),  in  naming  certain  young  specimens  of  Sus 
iOmaari^asis  by  the  name  which  Fr.  Cuvier  had  given  to  the  masked 
boftfj  supposing  them  to  be  the  young  of  that  species,  would  not 
baTe  occurred  with  adult  specimens.  What  Fr.  Cuvier  called  Sus 
Imrmini^  we  know  as  Potamochotmn  afrieanus;  to  save  further  con- 
fiiMn  of  names  and  errors  of  fact,  it  would  be  well  to  drop  the 
I  Sus  larvaius  altogether,     JPotamocAoerus,  which  I  observed  to 
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resemble  Sm4  crUf^jftu  in  bavixig  a  lus«  bcrymo-fronUl  ridge,  is, 
of  coarse,  specificallr  distinct  frx:*m  it.  5b#  stmrnasnemsis^  if,  m  I 
think  is  mc«t  likelr,  clotseij  allied  to  5m  cruf^itu^  is  another  in- 
stance of  the  wide  distril-ation  of '  PacfaTdenns,*  a  point  on  which 
Rutimeyer  insists,  in  a  different  tone  f  Herknnft  onserer  Thierwel V 
p.  341  from  that  adopted  br  Gibbon,  bat  not  less  categorically,  nor, 
indeed,  less  strikingly,  remarking,  as  he  dees,  that  at  the  present 
day  the  Hjrjj^  and  the  Hlff<^:'*.^m^4  are  the  only  genera  of 'Pachy« 
derms '  confined  to  one  qaarter  of  the  globe. 

TLe  Aethiopian  region  therefore  most  be  held  to  possess  a  tme 
Su4;  and  as  to  domesticability.  the  Pilaearetic,  the  Oriental,  and 
the  Aethiopian  Suidae  hare  p.vasibly  equal  claims  ^. 


L  c.  M  neccBfiVT  f:c  djcx<at«ie»sJcc :  vii.  i.  TYaS  tbe  asiau!  ■hooU  be  hardy; 
a.  That  it  ib.<cVi  hare  aa  inbcn  Ekm^  for  Baa :  ^  1\at  it  ihoaU  be  eoadbri- 
Idts^  ;  4.  That  it  ftiro«U  be  Sbc&d  owfcl :  5.  T^aX  it  ikovU  breed  freelT ;  6.  Thai 
it  ikosU  be  grc^^ri.-oa.  Atac^  ^Ckiac,  ac4  Lacttctiai  \(A.  br  Boehart,  *  Hiero- 
aotooB.*  d.  69^  hare,  ia  rario^  viri^  rsrs^rked  c«  the  pccoliantT  of  the  pig  aa 
ec4itfa«ted  vith  yf^htr  ^jtaetoc  aftir.alK  ia  ihat  it  ii  s«efal  odj  vhea  dead,  gifiag 
aehher  xcilk.  a*  djt*  the  oov,  bm*  vv<i  aa  ikwi  the  the^y.  With  this  pecaliaritj  ia 
ecoaccted  the  £k?.  caeful  f jc  the  <.4un  di£c::It  taik  of  tVcidiiy  vheiher  a  particahtf 
aksH  case  fr&a  a  vLd  or  a  do::L«Et:<  brwd,  that  di-eTW><ar  \i^  are  Qvaallj  Bttda 
finf  J  while  Tocsf .  BoUsr^jer.  in>iMd  .*.  '■.  p.  f  2\  ghvi  it  ai  ooe  o€  his  reaaoaa 
fcr  acpfjOBsg  .>M  arr./'o.  Tar.  f^imjtrU,  to  be  re^jeaeaied  bj  a  wild  ai  wcU  aa  bj  a 
tase  ftock,  that  iu  ranaizA  are  TsacaSlx  those  either  c/  tctt  oid  or  qnxte  jwag  iadi- 
^i^ala.  A  f«g  viH  &tLcr  vLile  q;::te  voci^:  afti  vhUft  gaois^  fr.'Ching  in  ita 
cafacinr  of  mazicfkcturer  of  fix>l  ia  iu  ova  bodj,  it  Iiatet  ia  ha  capadtj  of  a  breediBf 
aaux^  widi  iacreaae  of  a^  Tcis  i*  ao*  ihe  caae  with  the  ci?v  ;  aad  the  disoorcty, 
thcx%ire.  of  r%i:.ainft of  TerT.>;d  iaiifidsal*  of  thia  i|«ciei  oalj  ja«t;Se»  «  ia  iaferriaf 
tha:  the  o^w-  va«  a  tcarce  aad  TaliiaUe  an:TAl  ia  the  period  aad  place  to  whkh  it 
bekn^vd.     See  Rfttiakerer.  *  Faoaa  d«r  Pfahlbactec,*  p.  la. 

TVfc  *f«c£a2  Talae  i.<f  the  (4^  ai  a  djta«irtica;«d  aaimal  i*  ooauaoal;  timaKwi  ia  aa 
<*Yitr.ite  thai  '  twice  the  wet^t  of  Sxxl  Oiar  be  obtaiacd  from  h-^  thaa  caa  ba 
oUaiaad  frv.<m  the  tai&e  ooM  of  food  tr  meaat  «.^  aaj  other  aaia^ak*  ^Richaidaoa, 
!.<>  p  4J'.  Ia  a  little  oKce  detail,  it  u  to  be  remarked  that  the  pig.  aa  a  OMat 
prodacer.  ttacis  at  aa  advaatage  ,to  the  comcmer  .  &r«t.  ia  the  naallrr  relatlva 
weight  of  :te  '  ofial '  a*  a.4n|«i«d  with  the  «nune  vtight  ^4  ite  bc^j.  tct  aeooodly,  and 
chacfv.  ia  the  large  (•r.-pi.trtioa  of  (at.  the  kiad  of  f^^^  which  u  cTninrailj  the  hardeai 
far  a  mage  or  for  thr  pi.«.ir  to  («\x:tire,  which  it  will  •&!««  np  a^wa  alnxwt  aaj  dietary. 
r.r  thi«.  ne  Lawea  aad  Gilbert' t  ioralcai^e  raf«r  ia  the  Roral  >i^«ici% '•  TraBMCtioiii 
Utr  I  t»£ry.  *  <.»a  the  C  m^ioeitioa  of  •ome  of  the  Aaixaak  fed  aad  •laughtcnid  ai  Human 
F«<r^'  {«ge  565  lor  relatirc  profKvtioa  of  i^&L  pagw*  513  aad  543  ^*r  ttoriag  op  of 
&t.  It  B»aT  be  here  remarked  that  De  Blaiaril'.e  ^*  OM<K>vnphM,  G.  ^wf.'  latro- 
daet^a,  p.  10;  maj  Terr  LkeJr  he  rght  ia  tu^^^eOiag  that  the  pig  aiaj  hava 
fmnrnkM  aarr^l  iiod  Vj  the  earliest  raoat  v«f  nuui  k«roc«  either  c«>w  or  aheep,  but  thai 
he  vjrSi  t^A  hare  had  v-or  kaovledgv  of  the  rerr  rarioua  kiaJa  of  animah  which, 
rrca  ia  thna  daji^  foniah  lower  raoea  of  aea  vith  aaimal  &wd«  whea  ht 
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There  would  be  little  weig^ht  to  be  laid  upon  m^ve  differences  in 
elite,  even  if  much  gn^ater  differences  did  exist  between  5/^*  scrofa^ 
"vzr./erus,  and  Su^  crktaius  than  a  comparison  of  the  measurements 
ven  in  the  British  Museum  'Cutalogne  of  Carnivorous  Pachyder- 
matous and  Edentate  Mammalia/  1869,  pp.  334,  337,  338,  or  a 
coR]|iarison  of  the  skulls  themselves  shows  to  be  the  case;  for 
Pallas  8^  words  and  Nathnsius's^  are  both  clear  to  the  efTcK't  that 
ditTerences  of  as  much  as  50  per  cent,  do  exist  between  individuals 
of  the  Sus  9crofa^  y ox,  ferns;  and  a  comparison  of  what  I  believe  to 
be  the  skull  of  an  old  wild  sow,  from  the  alluWum  of  the  Thames, 
near  Oxford,  with  that  of  a  modern  wild  boar,  will  put  the  matter 
beyond  all  question. 

According  to  Kathusius*,  the  differences  in  size  between  the 
Urgt.'st  and  the  smallest  wild  swine  are  so  considerable  as  to  have 
caused  them  to  be  distinguished  by  such  names  as  '  Hauptschweine' 
and  *Kumroerer'  respectively;  the  latter  of  which  terms  has  an 
equivalent  in  the  word  *  Wreckling/  applied  in  some  parts  of  Eog- 
Und  to  the  supernumerary  pig  in  a  litter,  i.e.  to  the  one  which 
makes  the  litter  exceed  the  number  of  available  teats»  and  fares 
iceordingly.  Two  or  three  of  the  commonly  reported  facts  ^  as  to 
•lie  pairing  and  period  of  reproduction  of  the  wild  swiiie  account 
Teiy  suflBciently  for  these  great  differences  in  their  size.  Though 
the  males  ar^?  monogamous,  severe  battles  nevertheless  take  place 
between  them  for  the  possession,  it  is  said,  of  the  largest  females ; 
ppe  etmallest  females  consequently  are  left  for  the  vanquished,  which 
WtU  usually  be  the  smallest  males.  Hence  a  great  difference  in  the 
two  sets  of  offspring  would  be  reasonably  expected.  But,  further, 
it  is  known  that  the  wild,  like  the  tame^  swine,  will  breed  long 

tin!  Mdmftl  food  mutt  hftre  been  supplied  by  erne  or  i>ther  of  tbe  three  aninudi 
anascl.  Amd  hk  renstin  for  such  truth  tm  his  conduuoiw  can  tain  10^  it  it  to  be  feared* 
bd  A  |M»r  Ofie  \  it  rtim  thus,  *le  Cbchon  ^tAOt  r«jumAl  qui  synipatliiMe  le  lujinit  par 
ill  qwiftt^  mCRMtivee  avec  Te^ii^ce  hamalne  a  da  dtre  celui  qu'clle  aura  le  moins 
f%mpntf  h  tnef  de  eui^fruiri  pour  9  en  nourrir  ;  ce  qui  aurm  eu  lieu  plu»  tard  et  aveo 
lien  pliM  de  f^u^oatice  pour  le  Moutou  et  pour  le  Bceuf/ 

*  •  Ziiq^npbift,'  1831,  p,  ^f>^\ 

*  rSdhwviiMMhj^l/  1864.  p.  65. 

*  8«» lUdkttnlHoct^  '  Douietftic  Pige/  pp.  iS,  19  (W&me,  London);  Samuel  Sidnej* 
•Ifci  1%,*  p»  4  CHoatledjftj,  London/;  filji3iiia^  ' Saugethiere/  p.  509,  1857  ;  Wa^er, 
'te^^bjiifw/  p.  4i6,  i^i^  ;  Brandt  and  llatxeburg*  *  Medixinis^he  Zoologie/  p.  $8» 

*  fW  ti^  period  at  which  tame  eowa  wilt  breeds  lee  Sidney,  I.  ^.  p.  6t  :  Low^  'On 
IW  Dosoiaitkated  AniipaU  of  the  British  Inhmda,'  p*  415- 
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l>6fore  the  period  of  maturi^;    and  that  the  offgprini^  c 
unions,  whether  both  of  the  parents  or  only  one  be  immature, 
likely  to  be  smaller  in  size  aa  well  as  fewer  in  number,  needa  no 
argument* 

Whilst  no  i  priori  probability  can  be  gathered  from  any  greater 
domesticability  in  fayoar  of  the  claims  of  either  European,  Ad^tic, 
or  African  Sus  to  be  the  exclusive  source  of  our  domestic  pigs,  and 
whilst  mere  size  equally  fails  to  differentiate  these  races^  the  point 
of  the  relation  between  the  lenjsth  and  the  height  respectively  of 
the  lacrymal  bone  on  which  Nathustus  has  laid  such  weight 
{*  Schweineech'adel/  passim  et  pp.  9,  10,  83,  91,  9a,  175).  and  to 
which  Mr.  Darwin  has  assigned  so  much  importance  ('Animals  and 
Plants  under  Domestication/  vol.  i.  p.  70,  ed.  1 875),  though  in  the 
immense  majority  of  eases  enabling  us  at  once  to  diflerentiate  tli 
skulls  of  Sus  cris/aiHi,  as  indeed  of  the  other  Asiatic  pigs  withoa 
facial  warts^  from  those  of  Sm  Bcrofa^  van  ferui^  also  sometims 
fails  us.  Having  measured  a  very  considerable  numWr  of  skulls  < 
Sui  crisfafvM  from  very  various  parts  of  India,  and  having  int 
ably  found  them  to  have  the  orbital  border  of  the  lacrymal  shor 
than,  or  at  most  only  just  equal  in  length  to  the  malar^  and  bear 
ing  in  mind  the  constant  reference  made  by  Nathusius  to  the  mor^^ 
phologicat  and  classific^atory  value  of  this  proportional  diflerence  in 
the  tame  variety,  the  so-called  Su9  indleus^  I  was  entirely  unable  to 
understand  how  that  author  could  say  (i,(t,  p.  185)  that  two  slcullsj 
of  Svs  cris/atug  furnished  to  him  by  Mr.  E.  Gerrard  ditfered 
skulls  of  Sh§  tcroja,  var,  /mt§,  only  in  being  onaller  altogether. 
But  after  mcnuuring  the  skulls  from  Sir  Walter  Elli«  ^  *'  ,  tin 
«nd  thr»s<*  in  the  Britit^h  Museum,  with  the  result  of  i- 
that,  from  the  contour,  proportions,  and,  in  adult  nuiles,  the  tezturt 
and  pculpturin^^  together  with  the  lacrymal  ot  Stis  erutiafut^  it 
always  possible  to  distinguish  such  skulls  from  those  of  our 
boar»  I  earns,  in  the  Royal  College  of  Surgeons,  upon  a  skull 
which,  whilst  poroeasing  oertasn  other  peculiarities  (to  be  hereaf 
detailcHl)  as  distinctive,  more  or  less,  of  Sm  erisUituM^  did  eombini 
Willi  them  the  long  lacrymal  of  Sut  itarofa^  vmt./erMs,  Thia  skull 
is  numbered  3251  a,  and  was  ])ointed  out  to  me  by  Profeonr 
Flower,  with  his  often  experienced  kindness,  as  Wing  a  skull  of 
Am  crUfatuM^  which,  together  with  two  others,  with  the  aaaie 
appeaninoe  aa  to  textund  condition,  had  been  brought  out  of  the 
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I  of  the  Museum  into  its  series.  Both  these  other  skulls  poi- 
rthe  short  lacryroal  so  characteristic,  as  the  subjoined  tables 
of  meaaoremecits  will  show,  of  Sus  crUfatm  and  its  allies,  together 
with  the  other  points  usually  observed  in  that  animars  skulL  The 
principal  points,  besides  those  of  general  facies  and  proportions, 
which  appeared  to  me  to  justify  this  assignment  of  skull  3251  a 
(Boyal  College  of  Surgeons)  were,  io  the  absence  of  the  shortness 
of  the  lacrynaal, — first,  the  great  prominence  of  what  may  be  called 
the  lacrymo-frontal  ridge,  that  part  of  the  frontal  bone,  to  wit^ 
which  lies  between  the  channel  for  the  supraorbital  nerve  mesially 
and  the  upper  border  of  the  lacrynial  bone  outwardly ;  secondly, 
the  great  relative  development  of  the  part  of  the  third  mokr  which 
u  posterior  to  the  two  anterior  bicuspidate  lobes  of  that  tooth ; 
thirdly,  the  absence  of  convexity  backwards  in  tbe  naso-frontal 
suture.  These  three  points  are  usually  present  in  8u9  cristMiti^ 
and  they  are  usually  found  to  he  accompanied  by  the  fourth  pecu- 
Itarity  of  a  short  lacrymal.  One  or  other  of  these  characters  may 
be  Al:»8ent ;  but  in  an  undoubted  specimen  of  an  adult  male  Sm 
eriMMuM  I  have  never  seen  more  than  one  of  these  missing ;  whilst 
it  ifl  rare  for  the  second,  and  very  rare  for  either  the  first  or  the 
third,  to  be  found  in  undoubted  specimens  of  the  Palaearctic  wild 
hoar.     In  a  skull  figured  by  Mr,  Richardson  (/.  c.  p,  50),  from 

*  m  eEenTAdon  io  an  iiknd  on  Locli  Gar,  %  lake  In  ibe  neigbbotirliood  of  Limerick/ 

atid 


In  enrnpany  with  ftknUa  of  oxen,  go»ts,  sheep,  rad  dflar»  retodeer,  and  onr 
tttinel  gig&nllc  deer,  •ometimes  erroneouBly  styl«d  ibe  Irish  elk,* 

bat  oooeidered  by  Nathusiiis  (p.  150)  to  have  belonged  to  a 
dooaeatie  animal,  it  is  true  that  the  lacrymo-frontal  ridge  is  repre- 
sented aa  of  great  size ;  but  we  must  set  against  the  assigning  of 
mQcb  importance  to  this  fact  tlie  conisideralions  that  the  drawing 
is  lakeo  from  a  reconstructed  skull,  that  it  is  obviously  inaccurate 
in  wom^  points,  as,  for  example,  like  a  drawing  in  S.  Miiller's 
•  VrrhandL*  (Tat  28  bis.  fig.  3),  in  having  an  extra  tooth  poste- 
riorly* to  its  canines,  and  that  it  may  consequently  be  supposed  to 
\m  likely  to  be  inaccurate  in  other  particulars  al^o.  The  fronto- 
hefymal  ridge  is,  of  course,  in  the  aJult  un*lerlain  by  a  prolonga- 
titm  of  the  frontal  sinuses;  it  ie,  howcviT,  visible  enough  in  very 
youo^  specimenB  of  domestic  pigs,  which  show  other  points  of 
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afftQity  to  the  Sug  indicus  long  before  the  frontiil  sinuses  ar 
fullj  developed;  and  I  am  inclinod  to  think  it  may  tiometitnc 
though  certainly  not  always^  be  detected  in  very  young  speeimena 
o(  Su^  strq/a,  WLt.J^rns^  such  as  the  one  6ffured  by  Nathumius,  A  r, 
(TVf*  1.  fig.  I,  Taf*  iii.  fig.  13).  Though  the  fiilnc^is  of  this  n^on 
18  due  in  the  adult  partly  to  its  being  underlain  by  frontal  stnuM^, 
which  are  relatively  small  in  the  early  stages  of  the  animiirs  life, 
there  is  still  some  jiustification  for  regarding  this  structure  aa  ait 
insUiBoe  of  the  retention  by  the  adult  of  an  early  structural  at- 
rangeinent ;  for  it  is  easy  to  understand  that  the  contour  di^scrib«d 
by  the  external  tables  in  early  youth  may  be  carried  out  conform- 
ably by  the  blood-vessels  of  the  scalp  as  the  animal  grows  older. 
A  parallel  to  such  a  process  is  furnished  to  us  very  (rcqucntlyi 
though  by  no  means  so  nearly  universally,  by  the  retention  tn  thif 
adult  *^w*  crhfafun  of  that  fulness  and  convexity  of  the  vortical 
aspect  of  the  fronto-parietal  region  which  is  characteristic  of  Su* 
»erp/a  both  wild  and  domestic,  as  well  as  of  Shh  rrhfafun  and  ^Vai^H 
imdicHJf,  at  birth*.  Lieutenants  W.  E.  Baker  and  H.  V.  Dnramt^^^H 
ill  their  paper  on  *  Subhimalayan  Fossil  Remains  of  the  Didujulr 
Collection,'  in  the  *  Journal  of  the  Asiatic  Society  of  Bcngtil,'  vt)l.  v, 
J  836,  p*  664,  observe  of  the  two  fossil  skulls  which  they  describe, 
that  in  both 

*  ibcra  It  In  Uia  ft<cmtAl  |>Un«  a  ioUl  thmaot  of  ooovexltj.  Ai  thia  plias  Memdm 
ihtn  k  a  iemUnxiy  io  coDCfivlty«  in  oooMqttotios  of  lb«  jmricUl  crwte  twiafp  umjw 
•trOQffljr  liiArk<?d  thMi  in  the  cibting  •peciev,  and  ibni  prtnlndn^  ihit  a(ip«nnMOt  of 
a  gmllo  holtfiw  wborv*  tfi  the  OQtnmun  uriUi  hog,  then?  wtiuhl  Im  a  gvnUo  •«roD,* 

Further  on,  in  the  same  paper,  the  authors  remark  : — 

*  Wrrim  Ow  funn  nt  ih«  nmntmii,  lh«  ahape  nf  tbo  oaaltioa  and  incl«oirm,  and  th«  i 
poiatt  in  whioh  the  IummI  diffwm  froiu  the  exiling  vp^"*  ^^  *^  oaunUy,  a  i 
dMraiM  nay  faa  laDnnd;  fur  tha  di«aimil«r»iy.  all  hough  !«■■  titan  that  whicth  ocvoiv 
btlwnamh»  Bah^fuua^  the  S  Itirvaitv,  and  Lh«  Sit*  frr&fii^  or  eimun'm  h»St  la  U»o 
riQiarital»1«,  pikrtlotdarly  In  the  vbaiMi  of  thu  eaulnot  of  th«  lower  jaw,  to  admit  of  iIm 
inrfl  bibig  «oiiiidered  aa  a  mem  vi^ety  of  tha  Sm§  ter^aJ 

Sir  Walter  Elliot,  however,  to  whom  I  owe  this  refcreni^ 
well  aa  other  thing*,  write*  mo  to  the  effect  that  the  ukulb  i«ut  hjr 
him  to  me 

'do  aol  aaom  to  dIffWr  cnoRh  from  Ibo  Sofaldmalayftn  foatH  vprctmeni  fi4rertd  aad 

ai  above  spocttied.     And  it  is  worthy  of  being  put  upon  reef»ni  ibut 

'  8ae  ffathuaiae.  pi.  I,  figi  1  aad  ^  pL  tU.  Ag.  13.  an4l  pt>.  3  and  13.    ComfAra  1 
Mdal  ftilaHa  in  Ub  tailal*  of  ^. 
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of  fivt»  skulls  of  modem  wild  Indian  hog-s  thus  sent  by  Sir  Walter 
Elliot,  three  sliow  the  upgrowth  of  parietal  erests»  wliieh  Lieu- 
temtits  Baker  and  Durand  had  supposed  t-u  he  characteristie  of  the 
fossil  animal^  and  to  contribute  towards  justifying  its  claim  to  be 
oonddered  specifieally  distinct.  These  three  skulls  have  the  follow- 
ing labels  and  histories  appended  to  them  by  Sir  Walter  EIHot, 
which,  when  coupled  with  the  localities  assigned  below  to  the 
Britisli  Jfuseum  specimens  (specimens  not,  so  far  as  I  can  see, 
different  in  any  essential  point  from  Sir  W.  Elliot's),  bear  im- 
portantly on  the  question  of  the  unity  of  Su^  crisiatm : — 

No«  71.  Lar^  boftff  killed  neur  Rajkote,  In  Kattywar,  June  4.  iS,^2,  He  wm 
wiib  ft  lft]*g«  eounder,  and  ripped  two  Lornea  eevertUy*  Rajkote  U  In  the  ex- 
ieaaiye  open  pLdns  of  the  Kjittywai*  peninaiila. 

Na   ^30.  Nilgherry  HlU«,  1S40, 

Ko.  41S,  J&t^gUpettab,  1851.  On  the  east  aide  of  the  Madras  Preaidency,  in  the 
Bia«iilipat4un  duinct,  00  the  hi^h  rood  Grom  Manulipatam  to  Hyderabad." 

These  three  skulls  agree  in  having  their  third  molars  considerably 
worn  and  their  canines  large,  their  muscular  insertion- surfaces 
marked  with  polygonal  reticulations  ^  in  some  places,  and  witli 
arborescent  markings  in  others,  and,  thirdly,  in  the  spar- like  hard- 
ness and  density  of  the  bones  generally ;  and  tliey  must  be  sup- 
posed consequently  to  have  belonged  to  old  and  powerful  male 
_^aiiiiitals.  In  all  of  these  points  they  differ  more  or  less  from  the 
two  skulls,  also  of  male  but  of  younger  and  less  powerful 
niiDals.  But  such  differences  as  these  are  far  from  being  of 
eifie  value,  either  in  comparison  of  modern  races  with  fossil  ones, 
or  10  comparison  of  modern  races  inter  i€.  All  the  five  skulls, 
however,  lent  to  me  by  Sir  Walter  Elliot  possess  the  lacrymo- 
frcintiil  ridge  developed  into  a  very  considerable  prominence;  and 
though  every  now  and  then  I  have  had  occasion,  in  going  over  the 
extensive  series  of  skulls  of  Indian  wild  hogs  w^hieh  have  been 
pi^ilable  to  me,  to  note  an  almost,  I  have  never  noted  an  entirely 
omplete  dbap]>earance  of  it  The  fronto-lacrymal  ridge  is  not, 
even  Lo  the  aged  hog,  a  mere  expansion  or  dilatation  of  the  frontal 
Eie :  it  is  tinderlain»  it  is  true,  by  an  arm  of  the  frontal  sinuses ; 
it  has  thick  and  independent  walls  of  its  own.  Though  not 
4uit^  isxactly  homologous  with  the  supraciliary  ridges  of  human 
mtalomy,  it  is  neverthebss  very  closely  comparable  with  them.     In 

*  ForattuiUr  r«tteulatiQ&  in  B00  primfgwiuM,  woo  Biiiiniejrer,  'Faot&a  der  Pfahl- 
Uaitfv*  tftl  iiL  fig  ^' 
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some  varieties  of  the  human  species  the  Bupraeiliary  ridges,  irhetlser 
underlain  by  sinuses  or  not,  are  very  constantly  developed  into 
great  proininences.  In  a  classification,  indeed,  of  human  crsnta 
proposed  by  Dr.  Williamson  \  *  skuU»  with  the  supraciliaiy  ridge 
so  prominent  as  to  overshadow  the  face '  formed  one  out  of  four 
otaases  into  which  all  crania  were  divided.  It  is  not  necessary  le 
go  so  far  as  this  for  acknowledging  that  this  character  may  be- 
come, in  the  Suidae  at  least,  a  race  character  ^, 

The  second  in  order  of  the  three  points  which,  taken  together, 
as  they  usually  exist  together,  with  the  fourth,  that  relating  to  the 
lacrymal^  help  us  to  identify  Su^  crUtadis,  is  complexity  of  it4 
third  molar,  at  least  in  male  specimens^  and  specially  the  com* 
plexity  of  that  part  of  the  tooth  which  lies  posteriorly  to  tho  two 
primary  bicuspidate  lobes. 

The  division  of  the  third  molar  which  lies  posteriorly  to  the  two 
anterior  lobes  is,  in  the  male  Su0  crUf^lui^  equal  sometimes  in  size 
to  and  sometimes  even  greater  than  both  those  other  lobes  token 
together.  This  is  not  often,  though  it  is  occasionally,  the  ease  ill 
Sus  9cro/a^  var*  feru^^  of  modern  times.  Nor  is  it  the  case  in  Ihe 
females  of  Sm  eriiiatus ;  so  that  the  greater  development  obeenred 
in  the  males  may  perhaps  be  due  to  the  working  of  the  law  of 
sexual  battle.  The  large  siae  of  the  canines  postulates  a  larg^ 
determination  of  blood  to  the  jaw ;  and  the  large  size  of  the  third 
molar,  a  tooth  evolved  at  the  period  of  sexual  maturity,  when  ihe 
animal  'vcncrem  et  praelia  tentat,*  may  be,  to  use  a  word  sug<- 
gested  long  ago  by  myself^  '  tautogeneous  ^  with  it.  Still  the 
bet  that  the  third  molars  are  small  both  in  Sm  harhatutt  and  Sms 
iariirusm  shows  that  this  smallness  cannot  always  be  explained  on 
physiological  grounds. 

The  third  point,  that  of  the  straight ness  of  the  naso-frontal 
suture,  appears  to  have  gome  clussificator)'  value,  whether  we  look 
at  it  with  the  light  furnished  by  iW  importance  and  validity  in  the 

'  ' Obmrw9$ksm  0tk  HumAti  Cimnim  in  Mu9«utn.  Fort  Pitt^  Cbf^thfun/  1S57. 

*  It  is  ohmrrM9  in  iba  pigmy  S^imX  |4if.  Purnda  tiolviania,  •«  &ko  In  |J|#  AH 
^B<MHwlo#ntf»     1 1  doM  not  ft|>pcAr  |o  010  iK»t  ma^n  Suidae  (mmmm  it  nm 
ihsa  ftmlw :  atnl  tiorvia  ii  dilTcn  from  tlb«  AuprMUiftfj^fidgo  dev«lopHMal  «i  j 
mu  otra  ^veolcB,  m  abo  from  tlb«  tmo^-niAHi  to  bo  tioatt  mStitlgiiod*    Aa  1 
wilsiaoi^  T^mmUmrf  in  8*  pmpmmMU^  oorapiai  tbs  ailddlo  ftoolal  Has  etv  aa  1 
It— XBigfaqa  villi  Um  hutasa  gtalidk  ia  «sdi  of  §9»  ;%•*  •kitUi  bfoqglA  1 

'  *Kal»  Blik  Es?;  Ool  lUu  ^  4S6,  AtticU  lY,  p.  57. 
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classificatioti  or  identification  of  other  animals,  or  in  that  furnished 
hy  the  facts  of  its  own  developmental  history. 

The  nasal  and  the  frontal  bones  together  form  a  roof  over  the 
ethmoid  and  the  turbinal  bones ;  and  as  there  is  no  apparent  phy- 
siological reason  why  they  should  contribute  in  diirerent  proper* 
lions  towards  the  securing  of  this  end,  the  fact  that  they  do  so  is 
of  80  much  the  greater  morphological  value.  In  Sus  cmtMm  the 
nascKfrontal  suture  very  ordinarily  runs  (also  in  Sui  andamanensu) 
straight  across  the  roof  of  the  ethmoid,  at  right  angles  to  the  long 
axis  of  the  skull;  or  the  frontals  may  intrude  therasi4ves  mesially 
between  the  nasals,  making  thus  the  contour  of  the  suture  to  bo 
convex  forwards.  Precisely  the  reverse  is  the  ease  in  the  adult 
European  wild  boar.  Some  weight  has  been  laid  ^  upon  a  similar 
conformation  in  the  skull  of  the  tiger,  as  being  of  service  in  differ- 
entiating it  from  the  skull  of  the  lion ;  and  though  it  is  not 
pretended  that  an  equally  great  distinctness  can  be  supposed  to 
exist  between  the  two  animals  now  under  comparison,  still  the 
•imctural  differences  in  the  two  sets  of  cases  are  analogous. 
Bat  when  we  come  to  look  at  the  skulls  of  developing  pigs,  we 

that  r^l  value  attaches,  from  this  point  of  view  also,  to  the 
fWlatively  greater  or  less  extension  backwards  of  the  nasal  bones, 
and  the  contour  described  consequently  by  the  naso-frontal  suture. 
A  tape  erofised  at  right  angles  to  the  long  axis  of  the  skull  from 
one  iniim-orbital  foramen  to  the  other,  passes  very  closely  in  front 
of,  and  oflen  parallel  with  the  naso- frontal  suture  in  the  very 
young  pig ;  the  suture  gets  removed  further  and  further  away 
it  as  the  pig  increases  in  age.     Nathusius  (Taf.  iii,  figs.  1 1 

13)  haa  figured  the  skulls  of  a  young  wild  boar  and  of  an  adult 
wild  boar  upon  the  same  plate  ;  and  the  straight  line  of  the  suture 
of  the  former  contrasts  most  instructively  with  the  backwardly 
arcbing  contour  of  the  latter.  The  straightness,  therefore,  of  the 
UBO^rontal  suture  may  be  supposed  to  illustrate  the  principle 
that  climatic  or  other  conditions  may  cause  structural  arrange- 
mmta  to  be  permanently  retained  in  certain  races  whilst  they  are 
obliterated  in  others.  The  retention  of  the  prolongation  of  the 
sagittal   suture   over  the   frontal   region    is   believed,  with    much 

on,  to  be  hereditarily  transmitted  in  our  own  species  \  and  I 
ae  to  think  that  the  persistence  of  the  frontal  tubera  with 
^  •  Otfk  CftUJog.  Ko^^ftl  CuUfig^  of  Surg«oiu  of  Eo^buid/  4506,  p.  706. 
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very  much  of  their  infantile  eminence,  which  we  see  not  rarely  in 
adult  men,  may  be  taken  as  furnishing  another  parallel  to  the 
retention  in  some  degree,  by  the  adult  Sus  crisiutus,  of  the  cha- 
racters of  the  young  animal's  naso-frontal  relations. 

In  the  fourth  place,  as  regards  the  value  of  the  relative  shortness 
of  the  lacrymal  bone  as  a  means  for  differentiating  the  skalls  of 
Sus  crhlatus  and  its  allies  from  those  of  Sus  scrqfa^  \^T.feru$^  I  was 
for  a  long  time  of  opinion  that  the  same  might  be  said  of  this  all 
but  invariably  observed  peculiarity  of  Sus  cristatudy  which  I  have 
already  said,  however  shortly,  of  the  straightness  of  its  naso- 
frontal suture ;  and  that  all  this  may,  mutatis  mutandis,  be  repeated 
as  to  the  lacrymaVs  peculiarities  in  the  two  sub-species  there  can 
be  no  doubt.  Anybody  who  will  examine  the  figures  given  in 
Spix's  *  Cephalogenesis,*  or  the  reproduction  of  them  in  ErdPs 
*Tafeln  der  vergleichenden  Anatomic  des  Schadels,'  1841^  can 
convince  himself  of  the  fact  that  the  malar  border  of  the  lacrymal 
is  very  short  as  compared  with  its  orbital  border  in  the  young 
pig  ^ ;  and  if  he  extend  his  observation  to  the  various  adult  Suidae, 
he  will  find  that  this  side  of  the  bone  goes  on  growing  from  a 
condition  of  permanent  inferiority  in  Sus  andamafiefisis  till  it  reaches 
subequality  or  entire  equality  with  the  orbital  length  in  some 
Suidae — such  as  Sus  cristatus,  Sus  vittatus,  Sus  leucomystaXy  Sus 
taivanus,  Sus  timoriensis^  Sus  papuensis,  and  Sus  barbatuSy  all  Suidae 
without  facial  warts — and  finally  exceeds  the  orbital  border  in 
length  considerably  in  Sus  scrofa^  var.  ferns,  and  ordinarily  in  Sus 
verrucosus  (and  Sus  celebensls?),  and  disproportionately,  it  maybe 
added,  in  the  African  wart-hog  (^/lacocAoerus). 

'  Though  I  do  not  suppose  that  it  would  be  possible  to  say  in  1876  what  Dr. 
Gray  said  ('  Proc.  Zool.  Soc.*  1868,  p.  19)  in  1868,  to  the  effect  that  Nathuaius's  worka 
were  not  to  be  had  either  in  the  library  of  the  British  Museum  or  in  the  library  of 
either  the  Zoological,  Koyal,  or  Linnean  Society,  it  may  nevertheless  be  convenient 
to  give  here  the  results  of  his  measurements  of  the  borders  of  the  lacrymal  bones  at 
different  periods  of  the  life  of  Sim  scro/a.  They  stand  thus  at  p.  10  of  his  work 
of  1864:— 

Newly  born.       2  months  old.       6  months  old.     Adult. 
Lacrymal  bone.  millim,  millim,  millim,         miUim, 

Height   7  13  18  ai 

Frontal  border  11  20  42  60 

Malar  border 3  6  ^5  35 

Ratio  of  height i  19  26  3 

Ratio  of  frontal  border  1  18  38  55 

Ratio  of  malar  border  i  2  8*3  11*6 
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e  is  no  doubt  that  the  younger  the  pig  the  greater  is  the 
distance  separating  its  lacrymare  length  from  equality  with  or 
superiority  to  its  laerymars  height ;  but  the  subjoined  tables 
show  that  there  is  no  constant  relation  to  be  observed  between 
the  growth  of  the  entire  facial  skeleton  out  of  the  short  propor- 
tion of  early  days  into  the  elongated  muzzle  of  the  adult^  and 
the  longitudinal  evolution  of  the  lacrymal  factor  of  that  Buout. 
The  longest  snout,  such  as  that  of  the  adult  Stts  l/arbaitt^,  may, 
a^  Nathosios  has  remarked  with  surprise  (p,  167).  show  a 
lacrymal  with  the  proportions  of  the  domestic  Sum  imUcu9^  or  the 
iimnature  Sun  nerofa,  var,  Jhrn^ ;  and  I  venture  to  suggest  that 
the  elongation  of  the  lacrymal,  which  Professor  Owen  taught 
1  OS  to  call  a  *  roncodermal  bone,'  may  be  correlated  with  the  evo- 
lution of  the  facial  warts  which  are  found  in  all  the  Suidac  with 
such  laerymals.  If  these  two  structures  are  thus  correlated,  we 
come  to  he  able  to  explain  liovv  it  is  that  the  length  of  the 
lacryroaLs  is,  though  not  very  variable,  still  as  variable  as  we  have 
rocind  it  to  be;  for  the  facial  warts  themselves  are  a  variable 
itraeture,  as  we  should  from  several  analogies  expect  them  to  be. 
If  they  were  not  so,  it  would  be  difficult  to  explain  how  it  is  that 
in  many  zoological  descriptions^  of  our  European  wild  boar,  no 
mention  is  made  of  the  presence  of  warts  (small  ones,  it  is  true) 
immediately  below  the  eyes ;  and  inasmuch  as  they  are  so  variable, 
and  probably  more  liable^  to  disappear  in  the  female  sex,  we  can, 
on  the  hypothesis  of  the  evolution  of  the  lacrymal  in  length  being 
correlated  with  their  presence,  understand  how  the  lacrymal  is 
sometimes  found  to  be  shorter  than  we  should  have  expected  it  to 
be  in  skulls  such  as  those  of  the  wild  sows  from  prehistoric  deposits 
in  this  country,  measurements  of  which  are  given  p,  546. 

^^Ite  FMio,  in  hii  *F»oiie  de«  Vert^r^s  de  1a  Suiaae/  1869.  p.  354*  g««B»if  I 
^HmmhI  Itiio  rSght]y«  further  ihiui  Ihia^  by  uaing  the  words  '  Pa«  d<^  sa^Wim 
HBi  feoe  en  deatDtu  des  youx,*  iii  hb  definition  of  •  Le  SatigUcr  o«lio»ire.  dm*  wild« 
,  Sdkirtlii.* 

*  Dr,  Gmy,  in  hli  deKription  of  PfAnmoehorru4  a/rimnas  (•  P.  Z.  8/  i96S,  p.  34), 
■ip  f>f  the  nuile  aaliuAl  t  f»ee,  thftt  it  '  is  9wollea  and  ciflen  wjurty  ou  tU&  ddei  in  front, 
anA  sd  tlM  fstualoa,  that  *  tbe  «ide  of  the  nose  u  Uinple.'  Fiulng«i',  however,  whoae 
4ncH|ilSaii*  of  Ui«  extemal  chAnetera  appear  to  be  cmre fully  done,  dow  not  say  thmt 
isy  Mieb  Msuil  diflerence  e&isto  in  this  spedes  or  in  any  other  of  the  Suidae  with 
«mrt^  Then  an  other  mosouK,  howevtsr,  for  the  lugg^stions  in  the  %k%U  of  which 
th»  mxmX  UmtUtiotii  of  the  iudtl  caUotitieB  in  the  onuga  may  be  taken  at  ao 
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Aa  the  interpretation  I  suggest  of  the  proportions  abtemd  to 
exjdt  between  the  length  and  height  of  the  hicrymal  hone  deptndj 
upon  the  method  of  gradatione,  as  applied  not  only  to  MTeiml 
varieties,  hut  indeed  to  several  species  of  Suidae,  us  well  m  opoii  ft 
history  of  the  development  of  the  bone,  it  will  be  well  now  to  git« 
a  short  list  of  those  species — pointing  out  the  particulars  which 
justify  their  claim  to  that  rank,  and  contrasting  thetu  with  the 
a^regate  of  characters  which  do  enable  us,  as  a  matt^-r  of  tncU 
to  diflerentiate  such  forms  as  Snjt  crutafiu  from  Su^  icrofa^  possibly 
without  justifying  us  in  considering  them  distinct  species. 

And  first  of  Su^  bariafui.  1  am  in  no  way  iDcIined  to  give  too 
much  weight  to  differences  in  colouring  or  in  character  of  hair  or 
bristles ;  still  a  glance  at  the  drawing  of  this  animal  in  S.  Miiller^s 
*  Verbandl/  tai!,  30,  showing  its  half-black,  half- tawny,  wavily,  not 
orisplyt  curling  beard^  its  ochraeeous  dorsal  stripe,  and  it^  tail 
ending  in  a  con^siderable  brush,  impresses  one  with  the  idea  that  it 
is  impossible  that  the  bony  substruitures  should  not  make  some 
approach  at  least  to  a  similar  diversity  from  other  forms  of  Suidae. 
ThiB  anticipation  waa  fully  borne  out  by  an  examination  of  four 
skulls,  two  of  which  are  in  the  British,  and  one  in  the  Oxford 
Museum — and  of  Schlegel's  figure  of  the  skull  dcs^TilK^d  by  hiin, 
and  S*  Miillcr,  'Verhandl/  pp,  173,  179-181,  and  taf.   31,  figa. 

The  skull  of  Sum  barbatm  is  absolutely  longer  than  the  skalla 
either  of  Sui  Mcrofa^  van  fcruM^  or  Su$  criiiaiuji ;  and  reUtivety  to 
the  body  it^  length  is  considerably  greater,  being,  aa  gireii  hy 
Fitxinger,  no  h*ss  than  )  of  the  length  of  the  trunk.  The  co&totar 
deseril>ed  by  its  sagittal  suture  is  strikingly  different  from  Uiat 
d<*8cnbcd  by  the  corresponding  suture  in  most  other  Suidae;  its 
highest  point  is  some  way  in  front  of  the  plane  of  the  occipital 
wjuama,  and  oceapies  a  level  far  above  the  plane  occupied  by  the 
anterior  half  of  the  frontal  or  by  the  nasal  bones;  and  theses  hitter 
hones  make  up  more  than  out*  half  of  the  entire  length  of  tba^^ 
ikull,  resembling  herein  the  typical  Stts  ttcntfh,  whilst  the  naso^^^ 
frontal  suture  resembles  that  of  Sum  ctUiatm,  Itc  maximum  inters 
qrgODUitie  width  is  in  the  middle  of  tliat  arch,  not  at  ita  poeterior 
lender  as  in  most  other  Suidae* 

In  addition  to  these  larger  points^  the  following  may  be  men* 
iiooed  ii  having  a  great  morphological  im|>ortaucey  though  relating 
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smaller  structural  peculiarities.  The  third  molar  consists  of 
thr^e  lobes  ;  bnt,  larg^  as  is  the  jaw  and  the  caiiioe  armature  of 
thid  Sui,  the  most  posteriorly  placed  of  the  three  lobes  is  more 
simple  than  even  the  very  simple  posterior  lobe  of  the  pig'my  Sm 
andamanen9i9^  having  only  one  cusp  prominently  marked  in  the 
upper,  and  four  in  the  lower  jaw,  whilst  the  entire  posterior  lobo 
is  little,  if  at  all,  greater  in  antero-posterior  extent,  and  much 
SDUiUer  in  transverse,  than  either  of  the  anterior,  differing  thus 
altogether  from  Su9  eridatus, 

A  second  j>oint,  relating  to  a  small  structure  as  measured  by  the 
ctUjpers,  which  is  a  vt^ry  large  one,  however,  to  the  morphologist, 
is  the  permanent  retention  by  Su^  barbatui  of  the  mesopterygoid  of 
Partor  (' Phil.  Trans.*  1874,  p.  324,  pi.  xxxvi,  fig.  4.  mji,p(f)  as  a 
distinct  bone.  This  peculiarity  was  observed  in  all  the  four  skulls 
of  A'«r#  4aria/w#  eiamined  by  me;  and  its  obvious  general  signifi- 
easce  is  increased  by  the  fact  that  it  is  in  the  area  of  the  meso* 
pterygoid  that  the  great  basicranial  cavities  are  excavated  in  the 
BaiiruMta  and  PAacoeAoeruSt  and  are  represented  rudimeutarily  in 
Sm4  riiiaiuM, 

Knowing  what  we  do*  of  the  affinity  of  the  fauna  of  the  sub- 
Tt^im,  of  Ceylon  and  South  India  to  that  of  Malaya,  there  is  no 
€  priori  iroprobability  in  a  view  which  should  accept  the  Sus  ce^ioH" 
rv#f#  of  BIytb  ^  ('  Journal  of  the  Asiatic  Society  of  Bengal/  xx,  p. 
173)  as  identical  with  the  Sui  barbatug  of  Borneo,  Mr.  Blyth's 
words^  /.  c,  are  as  follows ; — 


*■  Sm  SfyfcmciiMV.  SkoU  ioDger  thiiD  that  of  the  ludiAn  bo&r,  n^Arly  Btmglit  in 
,  Vflty  muoli  ooiitr»cted  at  the  vertex.  Pabt^  contraetiog  ponterirvrly  to  less 
I*  from  the  magnitude  of  the  Ufit  (nolar,  which  \»  consider&bly  larger  id  tx>th 
Jwi  tliMi  in  tbo  wUd  bomr  of  India,  the  app^  meaEuring  i}'*  h>iig^by  -f^^'  broad 
Attlctkfly.  Vurtei  narrowing  to  i"  anXy  in  breadth.  Total  length  of  Kkull  from 
VMliK  to  tipeofnasala  16}''.  AUogtither  tbo  akuH  approxtroatw  closely  in  cuntour 
to  t^  igUTM  of  the  akullfl  of  $a$  barbaiut  by  Dr.  8.  MulliT  and  2IL  Temminck/ 

Dr.  Gray  appears  to  have  had  access,  which  I  have  not  had,  to  a 
photograph  of  this  Stu  zeylanennii,  and  says  that,  judging  from  it, — 

'Tb*  •kvM  ia  much  thorier  and  thtckci-  than  the  dcuU  ot  8.  barbattu.    The  phot4>- 
gfupk  iB  uinch  mure  like  that  of  ^im  rerrucotusJ 

For  ray  own  part,  I  cannot  think  Mr.  Blyth   would   ever   ha^ve 
t  Tift&aAt,  *Kat.  Hiat  of  Ceykm/  pp.  61-68,  t86 ;  WaUioe, '  Geogrftplileal  Diitri* 
i  Gimy, ' Pioa  ZodL  Soc*  1S6S.  p.  24;  •  Brit.  Miia,  CW/  1869^  p.  331, 
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spoken  of  a  real  male  Sns  harbafm  as  having  a  skull  with  a  straight 
profile;  Miiller  and  Sclilegel  figured  a  female  fekull,  whereas  Mr. 
Blyth'a^  I  am  aure,  was  a  male's.  As  regards  the  conlraclion  of 
the  vertex,  which  i^hows  Mr.  Bl>4h's  pkull  to  have  been  a  roaleX 
thifi  is  gometimes  exceeded  by  the  old  and  strongly  muscular  Indian 
wild  hog,  such  as  Sir  Walter  Elliot's  No.  71  (for  history  of  which 
see  p.  ^'ii),  where  it  is  only  8'^,  whilst  in  the  skull  No.  72  it  is 
i»8",  showing  an  oscillation,  owing  to  the  varying  action  of  the 
temporal  muscles,  which  entirely  deprives  it  of  any  morpholugical 
value ;  and  the  measurements  of  the  molars,  finally,  assure  me  that 
there  is  no  need  to  add  the  words  *  und  wahrseheinlich  aueh  Ceylon' 
to  the  word  *  Borneo*  as  tlie  *  Vaterland*  of  Su9  harbalug^  a^  Fitzinger 
has  dotie^  /.  c.  p.  593.  Miiller  and  Schlegel,  p.  1 79,  give  Borneo, 
if  I  rightly  read  their  words,  us  the  *  habitat  *  of  this  well-mark 
species. 

Secondly,  of  Sut  rerrucoiu$.     The  soft  and  perishable  parts 
5mj  PtrrNm^jt  are  even  more  interesting  and  of  greater  importao( 
than  the  bones;  for  they  sliow  us  that  wild  pigs  do  have  api>en< 
*-*warls^  to  wit,  covered  with  long  bristles,  and  attached  to  tim 
comers  of  the  lower  jaw,  like  those  of  the  Iri^h  greyhound  pig, 
once  so  [ilentiful  in  Gal  way;  and  they  thus  do  away  with  one  of 
the  objections  to  Mr.  Darwin's  views,  stated  fairly  (by  himself)  in 
the  work  on  ^  Animals  and  Plants  under  Domei^tication/  i.  p.  79,  ed. 
1875,    If  it  is  a  profitable  thin;^  to  lay  Muller  and  Schleg^ls  Gguf^H 
of  Sms  verrucoMUJi  (tab.  28,  /.  r.)  alongside  of  Richardson's  figure  d^^| 
ths  •old  Irish  grt*yhound  pig*  (A  r.  p.  49;  Darwin,  L  c.  p,  79), 
it  is  profitable*  alw)  to  read  the  Dutch  lctt<*rpresd'  of  the  two  former 
authors,  from  which  we  learn,  when  hel{>ed  by  the  translation  givrta 
by  Fitzinger,  that  the  young  of  Su9  rfrntcomts  are  never  stripid,  and 
hereby  have  it  suggt*ttttMl  to  us  how  it  may  W  that  so  many  of  our 
domestic  bretnls  never  have  their  young  strifHtl — none,  in  fact,  ex- 
cept the  Westphalian  and  the  Turkish.     Rutimeyer  (/.  c,  p.  187) 
bas  stiggesied  that  the  so-called  '  Berkshire  breed '  of  domestic  pigs 
nmr  \ukwe  its  parmt  stock  in  Su^  i^kirHMU,  as  figur^  by  Schkgisl 

*  Jht  worle  of  Hm  two  Buloli  Mtmrnllati  in,  *V«ffauidt'  p.  177!  '  D«  6mm 
Jo^gv  voMrw«r|i«a  dM«r  mei  srjn  niiot  gostraviJl,  «d  oodarsoliicdsB  tkh  jBArdovr  Tia 
iUJ<iafCD  VAD  Sti§  witinimt  «n  rmn  (1«  in««»t«,  jis  tiiinclii«n  van  ftik  av<fr%«  aoogit^* 
It  it  nmch  U>  be  fvgr«|t«a  ihul  Dr  Cn^^  diil  ijjH  rnntmF  m  tu^im  of  Uik  QMil  im- 
porlaiil  Ikd  ia  hia  pftp«n  abow  roCtnriU  lo,  la  mhkh  Um  '  V«rfaaadta^«a  *  an 
sfttaeltol 
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ad  S,  Miiller,  which  resembles  it  in  the  great  transverse  develop- 
But  of  ita  skull,  the  vcrticality  of  its  forehead,  of  its  occiput,  and 
it«  temporal  fossae,  in  the  height  of  its  zygomatic  arch,  and 
speciallj  in  the  remarkable  height  and  massiveness  of  its  lower 
jaw.  There  is  no  doubt  that  Stt^  cdebemU  is  very  closely  allied  to 
5s*  permco9Ui^  having  not  only  the  same  general  faeies  but  the  same 
peculiarities,  though  on  a  smaller  scale,  as  those  whence  the  Java 
pig  has  taken  its  name.  The  chief  point  of  difference  which 
Biitimeyer  points  out  between  the  figured  Sum  celehefinh  and  the 
Berkshire  breed  depends  upon  the  artist,  I  apprehend^— being,  as  it 
»i  a  greater  length  of  the  molar  series,  which,  however,  consists  of 
tight  teeth  in  the  figure  of  Sun  celehenstR  (VerhandluDgeu,  pi.  28 
4*#,  fig.  3) ;  aod  it  is  possible  enough  that  the  young  of  Sus  cekhenmJi 
(the  contrary  not  having  been  definitely  recorded)  may  be  like  the 
young  of  Sum  venveo^us  in  not  being  striped,  and  that  they  may 
thus  have  resembled  the  young  of  the  Irish  greyhound  pig,  as  when 
old  they  actually  do  resemble  it  in  the  development  of  the  man- 
dibular warts. 

As  n*g3irds  the  skulls  of  Sti*  vernicojmit,  figured  tab,  32  by  Muller 
and  Schlegel,  the  lacrymal  in  fig,  4  appears  to  have  the  favourable 
relation  of  length  to  height  which  is  characteristic  usually  of  the 
other  Suidae  with  facial  waits;  whilst  in  fig.  i,  which  was  taken 
from  a  very  old  individual,  the  height  and  length  would  appear  to 
nl,  as  in  the  skull  (fig,  6}  of  Sns  vUtatus^  on  the  same 
should  liave  set  less  store  by  this  variation  in  the  two 
dnwings  than  I  do,  if  Nathusius  had  not  distinctly  recorded 
(p,  179,  t,  c.)  that  this  latter  is  the  relation  in  the  Sm  verrucom(9 
skull  in  his  possession.  On  the  other  hand,  ail  the  undoubted  Su9 
pmmconM  skulls  which  I  have  been  able  to  measure  have  presented 
ihe  elongated  form  of  this  bone;  and  the  closely  allied  species  Su9 
€$ltbeiuh,  as  figuretl  in  Muller  and  Schlegers  fig,  3,  tab,  28  6;>, 
may  or  may  not  have  the  long  lacr}mal  usual  in  that  pig.  But, 
on  the  whole,  I  should  certainly  accept  the  position  that  the  elonga- 
tion of  the  lacrymal  was  not  constant  in  Sus  verruco^u^^  thongh  it 
has  been  so  in  the  skulls  I  have  seen ;  and  with  this  position  I 
should  hesitate  to  assign  to  this  peculiarity  all  the  value  which 
Natbutfius's  insistence  might  lead  one  t4>  assign  to  it. 

Taking,  in  the  second  place,  this  variability  in  the  proportions  of 
the  lacrymal  bone,  and  coupling  with  it,  first,  the  absence  of  striping 
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in  the  yotmp,  and  secondly  the  pregence  of  mandibular  warta,  suA 
as  one  of  our  domestic  breeds,  viz.  the  Galway  greyhonnd  pig,  etill 
retains,  or  did  till  quite  lately  retain,  we  may  be  tempted  to  think 
that  some  form  allied  to  Sum  vemu:o»ii«  or  Sum  eelebeitMU  may  hare 
been  the  single  parent  stock  of  all  our  domestic  breeds,  except,  of 
coarse*  such  as  the  Westphalian  and  Turkish,  which  are  striped  is 
their  youth,  and  would  be  referred  t^  the  indigenous  Sm  Mcr<)fa^  tbt, 
feruM^  as  their  parent  stock.  In  favour  of  aiich  a  view,  we  have,  of 
course,  the  general  principle  •  Entia  non  sunt  multipiicanda  praeti? 
tieoesBttatem.* 

But  the  wide  range*  of  Sum  vtifafuM^  over  Java  side  by  side  with 
Sum  verrucoMUM^  over  Borneo  with  Sum  harhaUiM^  and,  as  stat^,  also 
over  Amboyna,  Macassar,  Banka,  and  Sumatra,  gives  it  apedal 
claims  to  attention.  This  i>ig  appears  to  me  to  he  very  elosdy 
alliixl  indeed  to  Sum  crtMlatuM^  and  to  be  similarly  and  readily  dia- 
tinguishable  from  our  European  wild  boar*  In  this  ktter  point  I 
differ  from  Riitimeyer  (/.  <r.  p,  187),  whilst  I  should  agree  with  him 
in  considering  it  all  but  identical  with  Sum  leHComynt^j^,  The  claims 
of  Sum  viitatuM  and  Sum  UucomyMteur^  and  Sum  iawanuM  of  Formosm 
(occarring,  as  they  do.  in  an  area  comprising  Japan  as  well  as  Javm]^ 
to  have  given  origin  to  Sum  imlicuM^  the  domestic  Chinese  pig,  in 
days  sufficiently  far  off  to  have  allowed  the  tendency  to  striping  of 
the  young  to  become  eliminated,  are  very  strong,  and  can  soaroelj 
W  considered  autagonistic. 

Closely  allied  as  Sum  cHmMum  is  to  these  races,  its  severe  aimggli 
for  eiist4«nce  entailed  by  its  kabitai  on  a  continental  area  tenant^ 


*  It  ii  int«r«itji)f  to  oooi|iar»  with  Uieie  ■taCcoieati,  m  to  Um  | 
btiUon  uf  th*  Aiialio  SoidMb  th*  foUowing  «cird«  from  M,  Q9M1A  d«  HsHllfah 
ttfiAnlr  in  (ha  *  IUitimi  d^AotknipolQgie,*  it-,  4.  1875,  \u  655,  m  lo  th«  or%la  if 
Wtmit:  'Rt«t«  la  groupa  da  r«sitteie  Oriaiil  A*i»tiqua.  C'aat  \k  iw 
ct  Q  frtil  diflRlMr  roHgina  do  brmiMu  Lta  pnnolpaui  giaetiicati  mmi  dias  Is  | 
^^  lb  Uakn^  H  mtritmi  dans  l*Jk  da  B«tioik»  tnaU  Ui  iiVt«iifiaiil  daaa  d*s«to«i 
dt  la  ionda  «l  vanoateol  Juaq^a  dana  reit)|.iira  BirmAo  od  retain  att  aaonrt « 
salaaBiBiMt  dana  k  diatrioi  d«  Macguy,  Ce  luln^rAl,  dMU  toua  caa  | 
faaoalUa  da  k  muiikra  k  plm  RixnpU  «t  U  pltia  ikdk  dana  \m  allafioaa.  Ga  mmlk 
bEtfR  oarlainvniMBl  ki  aUaritiiui  le«  pltu  HckKoa  du  motMla  an  ^tetn  al  aatka  ^  9^ 
cnpeDl  k  fila*  gmada  4l«dtt«.  11  oat  dnm  k^tit  ii»ttir«l  qtia  oa  aoli  aalka  qiA  Im 
prmaiiktm  akiil  MM  raliaatSoii  de  rhcmma.  Le  culvtv  aa  nooaain  daaa  ka  1 
t^t^noi  Tout  k  niiHifk  oooaall  ka  a^aameuu  de  euivr»  d^  tka  da  k  Sondait ' 
iJiinaaair.  Boniao«.  Iji  Bifmania  aagkka  pi^aimta  dea  minca  da  cuinv  k  oM  da  Mm 
as|ikilatkna  d*#laifi.  La  pajra  aa  trouva  done  dana  Ifa  meilkufaa  oomtttkoi  pavr 
avair  vn  nattra  Vlndtiatjffc  du  Kitmsa '  GaUvs  hankiwa,  tb«  parcal  atoak  af  mt 
fonwaaa  tomit  k  fotiml  ovar  Ibe  Mm«  j 
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hy  the  tiger  (Felis  (igrh),  as  well  as  other  Camivora  unfriendly  to 
Suidae,  appears  to  me  i^o  have  specialised  it,  espeeiallj  as  regards 
ite  dental  armature  and  the  bones  which  carry  it,  into  divergence 
from  the  probable  line  of  parentage  of  the  inconveniently  so-called 
Sum  indicuM,  Sh9  andamanensU,  on  the  other  hand^  and,  I  am 
inclined  to  think,  one  or  two  other  of  the  Asiatic  Suidae,  show, 
from  a  precisely  opposite  cause,  that  of  restriction  to  a  very  con- 
fined area,  the  some  divergence  from  what  I  have  imagined  the 
present  stock  of  the  Chinese  breed  may  have  been.  But  against 
any  such  speculations  about  what  we  do  not  see  in  the  darkness  of 
past  ages  we  have  to  set  what  wc  can  see  by  travel  in  the  broad 
daylight  of  the  present,  viz.  that  almost  all  Suidae  are  readily 
domesticable  by  savages  in  almost  every  quarter  of  the  globe  ;  and 
what  Oivages  do  now  they  may  very  well  liave  done  formerly. 

I  have  not  Vjcen  able  f^  institute  any  satialactory  examination 
into  the  relations  of  the  Aethiopic  to  the  Asiatic  Suidae ;  and  I 
should  welcome  an  opportunity  of  exomining  skulls  and  skins  of 
the  true  Sui  seen  by  Dr.  Murie  and  Dr.  Earth  in  Central  Africa. 
It  would  be  additionally  satisfactory  if  investigations  could  be  set 
on  foot  as  to  the  existence  or  non-existence  in  this  5?/^  of  the  Cystic 
form  of  Taenia  golium^  which  certainly  exists  in  Shs  cri^fatm* 
I>r,  Cobbold  informs  me  that  I'aenia  tnediocanneilafa  is  the  common 
tapeworm  of  Indian  as  of  other  patients  ;  but  I  apprehend  that,  as 
it  haa  been  so  very  definitely  luid  down  by  others '  that  the  pig  is 
al  leait  one  source  whence  inhabitants  and  sojourners  in  India 
become  infested  with  tapeworm,  it  would  be  premature  to  conclude 
the  reverse  even  from  his  authoritative  statements.  It  must  be 
very  difficult  to  prove  a  negative  here. 

The  facts  of  most  direct  importance,  however,  in  investi^tions 
lo  the  relationships  of  prehistoric  to  modern  races  are  those  of 
great  variations  observed — fii-st,  in  the  entire  size  of  the  indi- 
^dual  animals,  and,  secondly,  in  the  proportions  of  |iartictilar  bones, 
and  notably  of  the  lacrynial  bones,  in  specimens  from  the  same 
vprries  or  sub  spc^cies  of  Suidae.  In  view  on  the  one  side  of  this 
twofold  variability  which  is  explicable  upon  acknowledged  physio- 
logical  principles,  and  affecta  the  wild  races  both  of  Europe  and 

*  KtflAliI?  bj  Dr.  ChArIe«  A.  Gonloii^  'Mftdioiil  Time*  and  OAi»ii«.*  Mmy  3.  1857. 
;  wmI  I7  Dr.  T.  li.  I^wit,  Appendix  B.  to  *  Eighlh  AnnuAl  Report  of  tlM 

i«r  with  th«  Goveiimioot  of  lodi*,*  JS71. 
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Asia,  anil»  on  the  other,  of  the  aptness  for  domestication 
by  Sujt  nfTo/h,  xnv.feniit  it  appears  to  me  to  be  unsufe  to  {K>«tiilaiii 
for  prehistoric  British  swine  any  other  parent  stock  tlutri  the 
just  named.  On  the  other  hand,  such  is  the  diiritsibihty 
transp(>rtu)»ility  of  Su4i  that  it  is  not  impossible,  nor  inconc«?ivi 
that  the  domestic  European  pig*,  even  of  the  Stone  Age,  may  hare 
bad  an  Asiatic  or  African  ori^jin.  As  regards  the  Bronace  Agfi, 
indeed,  if  its  tin  and  copper  did  really  come  from  the  East,  sack  m 
view  cannot  be  said  to  be  even  improbable.  But  the  aeceptaiioo  of 
it  does  not  seem  to  me  to  be  necessitated  by  the  facts. 


Mbasoreuents  of  the  Orbital  axd  Malab  Bordebs  of  thb  i 
Lacbymal  Boke^ 

I.   Sui  criitaiu9  and  its  alliest 

Skull  of  Indiui  wild  hoKt,  Shm  efUiatuM,  No.  71  in  Sir  Walter  EIlbt*t 
Killfid  ftbout  1830,  At  HiagtiU  S.  W.  oonier  of  DlmrwM'  province,  in  Soittb 
country. 

n eight  of  laoTHiftl  l  In. ;  mftUr  border  1  in* 

SkuU  of  tndiAn  wild  bonr.  Sm  erUtat^*^  No.  46*  Sir  Walter  Etllot*a 


'  To  tfiii  piip«r  I  appffid  •  nQinber  of  meiwuraiiientif  t»keii  fh^m  VAriois  I 
Ibe  Wftieth  &rid  lirE{^lit  of  Uke  lacrymikl  bone,  tbia  point  buying  had  ^reftl  1 
uptm  it  bjr  KAthu»iuii,  »nd  bidding  ipood  withio  Tery  oonaidormblo  llmlu.  I 
given  luijT  moMuneiucnU  reUiin^  to  ibe  widening  of  the  pelnte  (n  Mcond  point  j 
upcm  hj  NiktbusiiiJi),  bccwtiBe,  u  re^Afde  tbo  wQd  rnoei^  I  hmr^  found  that  thk  1 
of  ib«  inti^KfunjolAr,  im  of  pneed  to  the  intermolnr  tmnevoree  dinniol«r  of  t&0  jrtltH  fi 
•oDiotinkee  found  in  epecinicoiM  whidb  undoobtedly  bi  Km)?  U>  wild  Eitnip«An  baM% 
wbilit,  on  tbe  otber  Knnd,  the  two  meMiirvmente  are  uiiuUly  »ub<Ni|iuU  in  the  eikec 
wild  mom,  vaeh  &•  Su§  tritfatuM,  which  I  bftve  meAourod*  In  taking  tb«  Icngtk  af 
tbe  UorymAl  jdimg  lU  miller  iKinlor.  •omo  1iiil«  embigutlj  i*  caiun^d  bj  tb«  Ikci  tlHi 
in  nuMij  •imchfimim  the  Ijp  of  tbe  orUt  te  n  little  everted*  eo  ae  to  r»i>nible  in  wttm 
extent  the  e|iout  of  a  mMtter  mtber  tbnn  the  Hm  of  n  cnp  nt  the  line  of  jitnetion  oCtiM 
ninbir  wHh  the  orbitnl  border  of  tbe  lecrymftL  Where  tliv  dilfi«^nc«i  betwoen  tfct 
bnifbt*  »rid  IvDgUw  ATT  ni«eMur«d  by  tc^ntUi  fjr  iwiiDUt^ibe  rtf  im  inob  tir  hj  wSOi^ 
mftiUwe,  tlile  itruotnmi  nrnuigemont  luny  mnke  tbe  mnninTCaiinln  Tnrj  lun>iitMi^pv 
Thnri  K  bownTer,  ■hrnje  n  ham  eepnfndng  tbo  pnrt  of  the  Iftvyianl  «hibb  in  In  ht 
•ooiidOTnd  in  belonging  to  Uin  imivr  aipe«t  ol  «h«  oH4t  from  that  wbinb  le  eHvIfy 
Ibdnl ;  nfh>l  from  thie  Utm  tbe  tnoAeiifwuenle  bnvo  been  tAhen.  The  fhjntnl  boeiler  nf 
the  leflr^ttuU,  again,  often  bcnde  downwnrda  juet  bofore  re«iching  lt«  orlsltnl  ed^  Jnil 
poeletliv^  to  the  plane  of  the  Uorjmel  caneJi,  tb«7vbj  curtailing  the  height  of  liA 
bofte  to  Um  dieinaon  oontqpeniiing  with  tbi«  ddleolion.  Mj  mmmnmmtB  knv 
boealnkvata  the  plnat  «09Q|iM  bj  Ua»  Uwriinnl  cnanla,  ■»  »•  to  nvold  thk  maw  if 
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SIiq4  at  Dendelly  April  IJ,  1 831,  in  the  gteai  forest  tract  between  Dhiirwar  and  Goa. 

Height  of  Ucrymol  t  in.;  uuiljyr  border  i  in, 

SkuU  of  ]ang€  Indian  Ixva,  Sut  cristatnn,  No.  71,  Sir  Waiter  EUiotV  oolleotion. 
Killed  near  Rnjkote,  in  K&ttywar,  June  4, 1831. 

Beight  of  bicr^'iiuiJ  10  in. ;  malar  border  o-S  in. 

Skoll  of  Indian  wiid  boar,  8u8  eristuiuSf  No,  428,  Bir  Walter  EUiot's  colleotion. 
F^om  Jaggiapettafa,  on  the  eaat  aide  of  the  l^ladraa  Praaidenicyt  on  the  high  road  from 
MainHpataiTi  to  Hydenbad.    An  old  male  with  some  obliteration  of  sytures. 

H«i|^t  of  laerymal  0-95  in. ;  malar  border  0*95  in. 

Skull  of  yotmg  female,  Sae  eruiatus.  British  Museum,  716  m.  'Te»l  Nepal; 
Dr  Oldham/ 

iU^i  of  lacrimal  i-t  in.. ;  malar  border  0-75  in. 

flkllll  of  adult  female^  So*  eristatui.  British  Mu»eum,  716  a.  'India;  Profesaof 
Oiahatt.* 

H«lgkt  of  laoTTmal  o-i  in. ;  malar  border  a7  in. 

Skull  of  yoimg'  female,  8tu  critiaiuMf  about  nine  montha  old.    British  Museum, 
7169.     '  Nepal ;  B.  H.  Hodsaon.' 
Hii^t  of  laerymal  0'9  in. ;  malar  border  0*75  In. 

IttdiiA  pig«  Sus  eruiatuM,   British  Museom,  7 16  ^7.    Under  five  montha  of  age,  very 
flOBWK  frofttak,  tlightly  tumid  laorymti^frontal  ridgei. 
Height  of  laoryoiala  o<5  in. ;  malar  bortler  0*15  in. 

lo&D  fUg,  8m  criMatuM,  Britlah  Museum,  7 16  i?.  *  Nearly  adult  leanale^  NOghenia,* 
St%lii  of  laerymal  0^95  in. ;  malar  border  o>6  in. 

Touf  Htttoof  ^m  mdkM:  in  coUection  of  British  MuBeutOi  not  catalogued;  with 
IliM  nolar  jwn  coming  into  uee — that  ia  to  eay,  about  eighteen  months  old. 
Baiglit  of  laerymal  0*9  in. ;  malar  border  0*9  in. 

Srull  of  Indian  wild  hog,  Sut  criMaiiit^  No.  3151  a.  Royal  College  of  Surgeons  of  Eng^ 

land.  Thb  ie  the  ekull  of  an  adult  male  probably,  the  complexity  of  the  poeterior  lobe  of 

tlifl  ydrd  molars  being  very  great.  The  naao-frontal  suture  re«emble»  that  of  ^ia  aorofa 

tmUMr  than  that  of  Sut  cHtiatut.    Tiie  lacrymo- frontal  ridge  ia  very  largely  developed. 

fioil^l  of  laoymal  01  in. ;  malar  border  1-35  in. 

I  «f  Indian  wild  hog,  Sm  crUioim,  No.  3351  ft,  B.  C.  a  England. 
1  of  Indian  wild  bog,  Sm  eristaltUt  No.  3251  c,  B.  C.  S.  England. 
H«|||it  of  laerymal  oa  in. ;  malar  border  0^95  in.,  in  both. 

two  ikulli  were  probably  from  the  «ame  district  as  No.  3^51  a;  but  they 
I  ll«  and  agree  with  all  the  other  tpecidiena  of  Stu  crideUuM  in  having  the 
1  the  malar  length  of  the  laerymal  aubequal* 

knQ  of  wild  ftow  from  Andaman  Ijdamls,  8h9  andammmnHit  No.  1514  &,  Oxford 
Vwi^mmtj  Moaeum. 

bt  of  taciymal  1 7  mm. ;  malar  border  8  mm. :  adult. 

of  Su*  rittatu*  from  Amboyna.  Alfred  Euasel  Wallace,  Esq.  Britisli 
MiitflHii  1361  0.  An  adult  male  with  a  nearly  straight  naao-frontal  eutore,  and 
m  «aiiv«a  fhinto-|fariet»l  region. 

Mtigh^  ot  laerymal  0*55  in> ;  malar  border  o>8  in. 

fm  v£tfatiif.     Britiah  Museum,  136}/.      *  Skull  of  animal  developing  the  hinder 
wdar/    Thi  laetytcio-frontal  ridges  are  convex,  the  frontal  rrgion  is  flat^  the  naeo* 
I  Minra.  hom^rer,  im  straight,  aa  in  8,  crUt^iui, 
kl  of  lacf^mal  i>05  in. ;  malar  border  <r6  in. 

Ha 
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II.    Sus  KTofa^  \BX,feru9^  and  its  allies. 

* Sut  lihyeui*  British  MuBeum,  713a.  ' Bob,  Asift  Minor,  Xftnthui  (Sir  ChariM 
Fellowes).  The  skull  is  yery  distinct  from  all  the  skulls  of  the  wild  hours  from  Gcr* 
many  in  the  British  Museum.*  The  animal  was  just  ahout  eighteen  months  old :  iti 
intereotorhital  region  is  still  convex ;  but  it  has  no  very  marked  lacrymo-frontal  ridse; 
its  naso-frontal  suture  is  convex  backwards,  as  in  Sua  tcro/a,  var.  feriu :  its  nasals  art 
8  in.  long,  as  agaiost  14}  of  total  skull  length  ;  and  the  height  of  the  Licrymal  is  Icsi 
than  its  inferior  length.     Here  it  resembles  Sh$  $erofa  rather  than  Siu  erUtatua, 

Height  of  lacrymal  I  in. ;  malar  border  0-15  in. 

Wild  boar  from  Germany,  Su$  serqfa,  var.  ferns,  3253  a,  R.  C.  S.  England.    AduU. 
Height  of  laoymal  0-9  in. ;  malar  border  1-5  in. 

Wild  boar  from  Germany,  Stu  terofa,  var.  ferui.    O.  U.  Museum,  151 3  a.     AU 
teeth  in  place. 
Height  of  lacrymal  i  in. ;  malar  border  1-5  in. 

Wild  boar  from  Germany,  8m  $cro/a,  var.  ferui.  O.  U.  Muaenm,  151 3.  Presented 
by  Professor  Max  MttUer.  With  all  the  teeth,  except  third  molar,  in  use ;  sixtcea 
months  old. 

Height  of  lacrymal  0-75  in. ;  malar  border  1*05  in. 

Young  wild  boar,  Sus  serofa,  var.  ferus.  R.  C.  S.  England.  With  first  molar  oaly 
through,  therefore  between  five  and  six  months  old,  with  frontals  still  very  convex  ia 
vertiod  aspect,  but  with  flat  lacrymo* frontal  ridge. 

Height  of  lacrymal  0*7  in. ;  malar  border  07  in. ;  frontal  border  1-5  in. 

Skull  of  old  wild  sow,  Siis  serofa,  var.  ferus,  from  alluvium  near  Oxford,    fignrtd 
|>late  xli.  fig.  2,  from  the  Geological  Collection,  O.  U.  Museum. 
Height  of  lacrynud  17  millims. ;  malar  border  18  millims. 

Skull,  from  peat^  of  wild  sow,  Sus  scrofa,  var.  ferus.  British  Museum.  With  third 
molar  through. 

Height  of  lacrymal  0*8  in. ;  malar  border  1  -o^  in. 

Skull  firom  silt  of  old  bed  of  Lea  river,  shown  to  me  in  British  Museom  Gedogiosl 
Collection  by  Mr.  Davis.     Under  eighteen  months. 
Height  of  lacrymal  o-6  in. ;  malar  border  0*5  in. 

Second  skull  from  same  locality,  and  in  British  Museum,  with  all  the  teeth  in  plaoe, 
and  the  third  molar  with  considerable  complexity  in  its  posterior  lobe. 
Height  of  lacrymal  o-6  in. ;  midar  border  o*8  in. 

SkvU  of  Sus  serofa,  ymr.ftrus^  Britirih  Museum,  713  ^.  The  animal  was  about 
sixteen  months  old,  all  the  teeth  being  in  place  except  the  third  niolan  above  and 
below.  There  is  still  some  convexity  across  the  frontals.  though  flattening  is  b%ia- 
ning  on  either  side  towimls  the  ectorbital  processes.  The  lacrymo-frtintal  ridge  is  aol 
markedly  convex ;  the  naiads  are  convex  backwards  in  the  middle  line. 

Height  of  laciynud  0*9  in. ;  nudar  border  0-75  in. 

Hkull  ot  Sus  serofa,  tat,  ferus  ^.  British  Museum,  713  X;.  The  frontals  are  eoafcz 
fMU  the  level  of  the  supraorbital  foramina  backwards  j  the  fronto-nasal  suiiirs  is 
straight,  nearly  as  it  is  represented  in  the  young  Geniuui  wiUl  buar  ^Nathuria^  L  €• 
Taf.  iii.  i  j).     Lacrymo-frontal  ridge  is  sli.{htly  convex. 

Height  of  lacrymal  0*75  in. ;  maUr  border  0-5  in. 
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III,    Su9  verrifcosus,  var.  ceramica, 

Brit  Mi».  71 J  d,  'Slcoll,  adult.  A  wfld  bo«r  from  C^nun.  Collected  by  Mr. 
Walbie*/  Of  thlA  akntl  I  biive  noted  that  itt  third  moUr  ts  compftrntively  limplet 
whwMii  Um  other  speciiiieiii  of  Sum  verru€U9UM  in  the  Britisli  Mui»etiin  bAve  it  complex. 
AH  tht  olhaf  flpedmeiu  of  Su§  verrucotut  catalogued  p,  ^50,  CaUlogue  1869,  ua  Sm 
mrrnemm^  wliii  tlie  exception  of  No.  136a  ff«  wbich  wa§  received  frciin  Mr.  Wallace  as 
SmtwiUatus,  have  been  noted  by  ine  as  baring  the  lAerymal  long  in  reUtion  to  ita  heigh tj 
mad  M  bATiDg  complex  mollis^  A«|  however,  K&thuaius,  L  c,  p.  1791  has  noted  the 
Uieryinai  to  be  short  in  »  vpecimen  obt&ined  by  him  &om  Java,  and  aa,  of  two  ttkulLi 
ftgurvd  by  SotcuDan  Miitler  ('  Verh&ndl.*  tab,  33.  0g«.  3  and  4),  one  Ixm  tlie  lacrymiU 
•boci  and  tha  other  lon^  it  is  clear  that  thii  specied  varien  in  thii^  matter.  The 
ilcMoTj  alHed  vpeciet  6'ii«  eeiebriuit  c&onot  be  said  quite  certainly,  from  Miiller's  pi. 
9$  hi$,  fig.  3,  lo  have,  or  not  to  have,  the  lioig  lacrynud  uaually  fuund  in  the  pign  with 
hxnmX  warta. 

Halsbi  ol  lacsjmal  i-o  in. ;  malar  bolder  075  in. 


IV.    Stta  barhaius^  Borneo. 

I  ofJ^laptoii*.   1519^.  O,  U.  Musenm.    Figtuwl  ptaU  T.  fig*  1* 
JSm^fiA  of  laefymal  i-i  in. ;  malar  border  i'3  in. 

8ktil1  of  ^w«  batbaitiit.    Procured  in  Borneo  by  ttte  Bar.  C,  Spencer  Bubb. 
Bei^i  of  laerymal  i>a  in, ;  malar  border  i*3  in. 
flkikll  t^Sm  barbatut^     British  Musenin,  71a  a;  called  £uhifi  harbatus^  Hand4iftt| 

Wdiyhiof  iacrymali^ig  in*]  malar  border  r  in. 

la  S^  harbaiuM  the  lacrymo-froutal  ridge  ia  not  very  prominent,  though  reco^^ 
■liaMff  in  the  ibortneie  of  the  lacrymal^  which  is  a  oon^tjuit  character  in  tbui 
■^nciiM,  »  far  as  reoor^led  in  S.  MtUler'e  %ure»  and  elaewhert^  and  in  the  oharacten 
hfrpnUd  vutJire^  It  rt»euibles  Sttt  erutatu$  and  lUs  allies  mther  than  Sus 
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P08TBCSIPT,  MarcA  a  2,  1877. 

Since  tbe  publicntion  of  an  abstnct  of  the  foregoing  paper  in 
'Nature*  for  July  20,  1876,  I  have  been  enabled  to  company  the 
undemientioned  ekulk  and  figures  of  Soidae,  and  to  consult  the 
itild^meDtioQed  volumes  and  memoirs  which  had  not  previouslj 
been  aooeaiible  to  me.  I  have  also  been  favaun*d  with  valttaUt 
information  by  the  letters  of  a  number  of  scientific  oorrespondenti 
named  below.  The  information  thos  gained,  in  addition  to  that 
npon  which  my  paper  waa  based^  has  been  in  the  main  coafirma- 
toiy  of  the  views  I  had  come  to  indeiieudently  of  it  j  the  very  im* 
portant  fact,  however,  that  the  young  of  Sum  ceUbefms  axe  0trip«d, 
aa  communicated  to  me  by  Dr.  A.  B.  Meyer,  of  the  Boyal  Zoologi> 
cat  Museum  at  Dresden,  is  directly  contradictory  of  the  auggoiliM 
which  I  threw  out  at  p.  541^  as  is  also  the  laot  pabUshod  by  him 
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WB  to  the  striping  of  the  young  of  the  nearly  allied  S.  verrucofm 
directly  contradictory  of  the  statement  of  Miiller  and  Schlegel 
gma  above,  p.  540. 


List  of  Soubces  of  Ikformation  on  '  StnDAE  *  made  available 
TO  ME  SINCE  July,  1876. 

L  A  tkall  of  ^.  cd^emt$  9,  kindly  lent  roe  by  Dr.  A-  B,  Meyer,  Director  of  the 
Royal  Zoologicftl  Museum  at  Dresden, 
n.  A  skull  of  «  Sm,  sp.  f,  9,  from  Temate  \  aIao  lent  me  by  Dr.  A.  B.  Meyer. 
HL  TWo  skulls  of  the  domestic  pig  of  fiengrhl  {S,  orUiatutt  var.  d0me4ticu4)t  pre-> 
Mnted  to  ibe  Oxford  Uniyenity  MuEeum  by  £.  Lockwood!,  E^-^  Moni^liyr, 
BengftL 
XV*  Two  skulli  of  S,  tcrofa,  van  feru$^  presented  by  Dr.  Fiedler,  of  Dresden. 
V.  A  skoU  of  S.  Bcrofiu  var,  /eru4,  predated  by  M.  le  AlarqiuB  de  TAtgle, 
CbAieati  de  Compibgne,  Vwe^  Fmnca. 
TL  A  iktiU  of  S,  *cro/a,  v&r.  domett icu4^  from  Stene  i  Bo,  Lofoten  Islands,  a^ 
aboTS  Arctic  Cirde ;  presented  by  H.  N.  Moseleyi  Esq-^  Fellow  of  Exeter 
Coll«ge,  Oxford. 
VIL  Two  brooie  stataettes  QtS,$crofat  VBT./erM,  from  tbe  Gallo-Eomjui  period  in 

Ftanoe ;  presented  by  Jobn  Evans,  Esq.,  F.R.S. 
Vlii*  A  Memoir  by  Professor  L.  Riitimeyer.  *  Neue  Bdtrage  aur  Kenatniss  des 
Torffidiwidiu,*  in  tbe  *  Verhandlungen  der  naturforscbendea  Gcsellscliaft 
in  BaMd/  iv.  i,  1864,  pp.  133-1S6. 
UC.  Hie  Inaugural  Dissertation  *Ziir  Kenntniis  des  ToriWbweins,*  by  Johann 
Wilbelm  Scbutz,  B<«rlin.  May  4^  1868,  referred  to  by  Mr.  Darwin  in 
•Animals  and  Plants  nnder  Domestication^*  voL  i,  p.  71,  2nd  ed.,  1875. 
X.  A  Memoir  by  Professor  H.  Hartmann,   *  Verbreitang  der  in  nordoectlichen 
Afrika  wild   lebenden  Saugelbieie/  in  the  Berlin  *  Zoitsohrift  flir  Erd- 
konde/  Bd.  lil  t868«  in  which  (at  pp.  349-35 3)  there  is  an  account  of 
16L  Mnnaarim^s,  which  the  Profeieor  and  Dr.  Scbutx  consider  to  be  the 
parent  stock  of  ^9.  •crofa,  var.  paiustrU^ 
XL  iMier  from  Dr.  A.  B.  M«?yert  of  tbe  Royal  Zoological  Museutn,  Dresden. 
XXL  Leiter  from  Professor  R.  Hartmann,  of  Berlin. 
XHL  Letter  from  Ptvfessor  Fitiinger,  of  Vienna, 
XIV.  Letter  ami  drawing  from  Professor  Bosk,  of  London^ 
XV.  i«tter  from  the  Rev.  C.  Spencer  Bubb,  late  Misatonary  In  Bonieo, 
XVI.  Lettor  frvm  G.  Dobxin.  Eh-.  B.A..  M.B..  F.L.S. 

A  oompariBOQ  of  the  skull  of  the  old  male  of  S.  celebemh  lent  me 
by  Dr.  A,  B.  Meyer,  and  the  measurements  of  it  given  below,  with 
the  fikolk  of  i9.  andamanensh  and  with  the  descriptions  of  the  ekull 
of  S,  rerrucofui  given  by  Nathusius,  Riitimeyer,  and  MuUer  and 
Schtagel,  will  show  that  while  agreeing  with  these  ekuUs  in  general 
eoolour  and  proportions  it  is  intermediate  between  them  in  actual 
itze.  The  highest  point  in  the  sagittal  contour  is,  as  in  the 
SuidM  above  named,  a  little  way  anterior  to  the  upper  edge  of 
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the  occipital  Fquama ;  the  trans  verse  arc  from  one  orbital  pr 
of  tJie  frontAl  to  the  other  is  even  more  convex  than  in  anr  < 
Asiatic  pig ;  the  zygomatic  arch  is  short,  deep,  and  rooghly  iculf 
tared ;  the  lower  canine'e  alveolus  reaches  back  to  a  prominent 
externa]  protuberance  in  the  plane  of  the  anterior  lobe  of  the  third 
molar,  a  point  further  backwards  than  it  nsoally  attains  to.     The 
posterior  lobes  of  the  third  molars,  though  consisting  of  4-5  cni 
hiiTB  not  the  great  antero-posterior  length  relatively  to  the 
of  the  tooth  which  we  find    in  specimenfi  of  the  same  MX  of  I 

Ab  in  S,  rermconti,  the  bony  palate  is  nearer  to  the  basicmniil 
bones  than  in  most  other  Suidae. 

Its  measnremente  (being  those  adopted  by  Profeaaor  Riitiroeycr, 
*  Verhandlungen  Gesellschaft  Basel/  1864,  p.  163,  from  Nathnsit 
'  Abbildnngen  von  Schweinest  hadeln/  1864,  p.  6)  are  aa  fanowa.*^ 

MsASuaxictirT  or  Skoll  of  *5u8  ciLKBBiriits.* 


Lo^gUi  ham  fbfttmeii  mAgDuin  to  dp  of  iotorniAxiUAnoi 
h&OgOk  of  00dpi Ul  crest  to  Up  of  |nt«niiAxilIutei 

Length  from  ocdpiUUorevt  tQiip  of  hamIi 

Longth  of  nuali       ...     .^^     .,. ,, 

▲alMJor  p*rt  of  froQtftt  uwi  MgiltaJ  totuna       ...     .,. 

FwlatAor  ptft  of  frontal  mud  wkgiitAt  luturo        

Frani  oodpitAl  tanaam  lo  vooibf  »*,  «., 
F^om  oodpitAl  fonutioti  to  pdate  ...  ^. 
Bmltgeiroui  p«rt  <yr  touilU    ..,     „*    >*^    «^    ••«    ... 

iMiiiTO  pw^  of  paUt«      «,    «M     ^     ,., 

Qfwilial  laten^gtimfttSc  width 

Qyialgrt  fhmtid  wiiiih     ,.    .*.    .«*     „«    „, 

flnalUit  ^dal  width       ..,    .« ,,, 

U^mwmMKTj  width      .«    .«.    .^    «^    ^„ 

LcMl  umI  widUi     ...     ...     M*    t*«     i.« 

lalmiiuUr  wUlth      ... ««.    ...     ... 

lakipNttoUr  width       ..•    *,.    .«.    »«,     ... 
Oed^toa  height ,» 


LMf7«iftl  cffaliaL  I 


bonle 


«UHa 
•    31 


>9    oompwv  I    in  Sma  1 


i'4 


|.«4 


LMgtb  of  ^  mUbm»U,  oio.  Dr.  A.  B.  Me^rr    ...  1 160 


LMfUioft^oIR 


MtdUtr  Mid  Hoh1#gct  950 

Ei^  MO.  Dr.  A<  B.  Mmjvf  150 

lf(ULuidSch]«f.  150 

I>r.  A.  B.  Mojer 


550-5  ro 


lfia«raad6ohl«f«l     $te 


n  •  it 
41  •-  t4 
til  •     4.7 


45^7 

59 
ta 
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X>r.  A.  B.  Meyer  8  specimen  was  more  brown  than  Miiller's  and 
Scble^Vs  figure,  pi.  28  bis;  the  tuft  at  the  angle  of  the  month  rcd- 
bfowa,  and  the  hair  on  the  Qa{)e  longer.  As  to  his  measurements 
,  tMUmtii^  Dr.  A,  B.  Meyer  observes  that  thej  are  taken  from 
•ftill-prown  animal,  and,  being  larger  than  those  of  Miiller  and 
Solilig^l,  bring  5.  ceUbetut*  more  nearly  on  to  a  level  with  S.  verru* 
eo9U9,  Its  smaller  sise  snggesU  the  dwarfing  aetion  of  a  confined 
instilar  Aakikd  undergone  in  some  of  the  upheavals  or  subsidence 
of  Celebes. 

I>r,  A*  B,  Meyer  informa  me  that  the  young  of  S.  cdeiemh 
are  Griped,  in  contradiction  to  the  suggestion  which  I  (see  p.  541, 
impra),  being  impressed  with  the  closeness  of  the  affinity  between 
this  8m€  and  5.  vermcoms  (which  MiilJer  and  Schlegel  had  declared 
not  to  W  striped  when  young)^  had  thrown  out.  He  informs  me 
also  that  he  has  the  anthority  of  General  von  Schierbrant»  who  has 
lived  thirty  years  in  Java  and  is  a  first-rate  sportsman,  for  saying 
that  Miiller  and  Schlegel  [Lc,  p.  177)  are  not  correct  in  what  they 
say  is  the  case  with  S,  verrucosus.  If  this  be  so,  the  claim  which 
&  P0mca$HS  would  have  had  to  be  considered  the  parent  stock  of 
oor  improved  breed  of  pigs  falls  to  the  ground.  On  the  other 
hand,  I  cannot,  knowing  the  great  modificatory  power  which 
domesticating  influenoes  of  one  kind  or  other  have  been  proved 
to  poasess  over  the  highly  plastic  porcine  organism,  and  bearing 
m  mind  the  similarity  between  the  Irish  greyhound  pig  and 
&  rerrtteasus^  agree  with  Professor  Riitimeyer  (p.  1 84,  L  ^*,  1 864)  in 
excluding  this  Sus  from  consideration  when  we  are  speculating  as 
to  the  parentage  of  our  domestic  pigs. 

The  skull  of  the  Sus  from  Tcmat'e  lent  me  by  Dr.  A.  B.  Meyer 
belonged  to  a  young  male,  the  third  molars  of  which  were  just 
coming  into  place,  and  which  may  be  supposed  therefore,  according 
to  the  analogy  of  S.  scrofa,  var.  domesficus^  if  that  may  be  taken  aa 
anj  gnida,  to  liave  been  about  eighteen  months  old  (see  Nathusius, 
Jlc;  p,  21).  It  difiers  from  skulls  of  &  eristains  in  the  flatness  of 
|rmo-frontal  ridge,  in  the  convexity  backwards  of  its  naso- 
suture^  and  in  being  somewhat  smaller  than  male  skulls  of 
tltai  variety  of  Sus  usually  are.  The  posterior  lobes  of  its  third 
iDolars  are  not  quite  so  large  as  they  usually  are  in  5-  eristatus ; 
but  to  this  point  I  am  not  inclined  to  assign  as  much  importance 
as  some  other  writers  do  (see  Riitimeyer,  '  Fauna  der  Pfahlbauten/ 
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pp.  33  and  i88,  and,  jo^r  contra,  Nathusius,  Lc,  pp.  49  and  103).  lo 
the  straightneBfi  of  its  vertical  contour  it  contrasts  with  S,  celthemm§; 
S*  amdamanensii^  8,  vitiattt^^  as  figured  by  Miiller  and  Sehlcgd,  L€m 
plat©  3a.  fig.  6,  and  with  5.  harhaiu*  ;  and  resembles  A  cn^faimM^  aa 
it  does  also  in  its  general  facies.  Dr  A.  B«  Meyer  thinks  that  thia 
Ai^  may  possibly  deserve  to  be  considered  a  new  species,  &  i^rmM* 
ientii;  but  having  had  abundant  experience  of  the  facility  with 
which  the  wild  pigs  of  that  region  cross  considerable  arms  of  the 
8ea»  he  would^  I  gather,  express  himself  with  much  cantion  aa  In  iU 
relations  to  S.papucinti^  and  the  Suidae  of  the  neighbouring  is]aiul% 
volcanic  and  other,  tenanted  by  swine.  The  colouring,  however^  of 
the  head  of  this  Su«  differs  from  that  of  any  other  Bus  seen  by 
Dr*  A.  B.  Meyer,  or  figured  by  Schlegel — the  head  being  covered 
all  over  wntb  long  black  hair,  except  in  the  region  occupied  by 
a  broad  yellowish  brown  streak  beginning  between  the  eyea  and 
descending  to  the  snout,  where  it  broadens. 


MaiAUEEMiirra  or  skull  of 


yiiilljfi!T.t, 


Leagtli  from  lbr»meti  nukgntitn  to  tip  ol  lnt«ntiAx!llAHea 

„  ooeipit«l  aquamft  „ 

M  n  to  Up  of  oAnk 

I rnirth  irf  niiiitii         ♦     ,,,     ,.♦     ,».     ,,,     *,, 

Anterior  pan  of  UtM  of  frontal  uid  ttglttal  ititmc* 

F^ftoflor  put  of  Min»  lia*       

Mbur  Im^th      ^«»     ,..     •»•     •••     ...     **•     **«     «*^»     *** 

lociiire  band  teugtii  ,     „.     »*,     ..«     ••» 

Gr«Aie«t  intca^gomAiia  wfdtll         

Greiiteit  facial  width  ,.,     .,.     , 

L9M|  filcUl  Wlrlth        ,      ,.,      ,.,       ...       ,,. 

Iot«RDJuill»rjr  wUth  

LeMl&Md  width      „    

Ii^cnuoUr  vridth       .,.    «..     ,..     .«.    „.    «,, 

liiWq>r«Bolw  widlli , 

Oeol|>it»l  Mfltl         

LAorynttl  oHiitai  Doroar   .«.    *,.     i  *     «•»  ..■ 

„        uudArbordor     ...     „ 

M        QpfMf  border     ... 

A  CcyflBparison  of  tbo  two  akulb  of  the  dumet>tic  pig  of  MoDgfayr^ 
Bmi^  t— which  animal^  aa  Mr.  Lock  wood  informs  me,  are  Wpl  in 
Urge  numWrs  by  the  pariah  castes  of  his  district,  feed  on  bnman 
ordure,  and   are  sold  out  of  the  district  to  the  Chinamen  at 


^  Fur  vhiob  I  \ 


ItolJitl 


I  of  K.  Lockwood,  Ei^ 
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Icutta— With  the  skulls  of  the  wild  pig-  of  Hindostan  (S,  crlsMm) 
shows  that  they  differ  from  them  io  little  else  than  their  smaller 
aze.  They  may  be  spoken  of,  therefore,  as  5.  cridatng^  var, 
i^#;    and  they  are  as  distinguishable  from  any  variety  of 

Mcrqfa,  var.  domes(icu9^  or  indeed  of  S,  indictti,  as  is  the  wild 
S,  critiatus  from  other  wild  Suidae. 

It  is  noteworthy  that  one  of  the  skulls  belonged  to  a  very  old 
sow.  In  these,  as  in  the  days  when  Javenal  spoke  (Sat.  vi.  160) 
of  another  Eastern  country  as  a  place  where 

*  Yetui  indulget  leiubuB  oletnentia  porcii/ 

it  is  a  rare  thing  for  a  domestic  pig  to  be  allowed  among  Western 
notions  to  live  long  enough  to  wear  down  its  third  molars*  Mr. 
H.  N,  Moseley,  however^  informs  me  that  domestic  pigs  are  kept 
in  the  Chinese  Buddhist  monasteries  till  they  die  of  old  age  and 
infirmities ;  and  of  India,  Meiners,  in  his  *  Allgemeine  kritische 
Gesehieht^  der  Religionem,'  1806,  Bd.  i.  p.  193,  says,  'In  Asien 
war  Ton  jeher  Hindostan,  wie  in  Afrika,  Egypten,  der  Thron  des 
Thierdienstes.' 

It  is  noteworthy,  secondly,  that  with  the  worn-down  molai-s  of 
this  ag«d  domesticated  pig  were  correlated  abscesses  on  both  sides 
of  the  lower  jaw,  much  as  might  have  been  the  case  (see  J.  B. 
Mummery,  Esq.,  *  Trans.  Odont.  Soc'  ii.  2,  1869,  p.  72)  in  ilUfed 
human  beings  with  similarly  worn-down  teeth. 

Mr.  Loc-kwood  informs  me  that  the  young  of  the  domestic  pigs 
of  hts  di^rtriet  are  striped  like  the  young  of  wild  pigs. 

The  skull  of  a  wild  boar,  from  France,  presented  by  the  Marquis 
de  TAigle,  shows  that  the  post^^rior  lobe  of  the  third  molar  in  the 
lower  jaw  may  attain  the  same  proportions  in  S,  scrafa,  var./erw^, 
that  it  does  in  S.  oriifatus. 

The  skull  of  S.  Jtcrofa,  var.  domesticu^^  procured  for  me  by  H.  N» 
ey,  Esq.,  from  the  Lofoten  Islands,  two  degrees  within  the 
!  Circle,  has  the  long,  low,  lucrymal  characteristic  of  S,  scrofa^ 
xwt,  ferM$^  a  fact  of  particular  int-erest  when  coupled  with  the 
information,  also  procured  for  mc  by  him,  io  the  eflect  that  tho 
yocing  domestic  pigs  of  that  region  are  occasionally  born  with 
gtripts,  and  with  his  observation  that  the  old  pigs  have  a  very 
wild-boor-like  appearance.  These  facts  should  be  borne  in  mind  as 
tilltiig  against  the  views  propounded  by  M.  Andre  Sanson,  in  his 
'Suj  la  pr^tendue  transformation  du  Sanglier  en  Cochou 
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domefiiiquc/  in  the  *  Journal  de  rAnatomie  et  de  la  PliyBologi^,* 
torn.  iv.  1867,  p.  38. 

In  Professor  Hartmann's  menioir  abo%*e  referred  to,  it  i«  ttnttd 
(p.  350)  that  certain  Nc^ro  tribea,  who  diR>bey  MahommtdAB  pi^ 
oept£  by  eating  as  well  as  domesiienting  4^.  ^ennaarUn^hi  eaccmi 
themselves  by  saying  it  was  formerly  the  enstom  to  do  ao»  a  dot 
which  goes  some  little  way  %o  di improve  the  view  that  this  true  Bum 
can  be  merely  a  feral  variety  of  S,  icrrfa^  imported  by  Europcmas, 
Professor  Hartmann,  in  a  letter  of  date  Sept*  28,  1876,  says,^ — 

^Sms  BemnaariHtsis  ut  ein  kMnet  d«fm  anrapiuicbeQ  Torfuchwein  (der  Plkltn»Ql«a) 
MhtiKchcfl  Schwmii,  ecKiLe*  Sut^  w^chm  wM  dun^  «iiiea  grownn  !ni«sil  vim  lfil£«l- 
ACHkA  v<»rsuk(imm«a  acfaeliit . . .  Sm  t^rqfa  fer%»  in  dcr  Sdutfa  ond  in  Aafjpiiv 
Diofat  Mllen*  iindet  nob  ang^iek  ebenfiUU  in  SeuniiAr,  isiAem  w^Am  kk  hMHUwr  waiUl 

Phife^or  Busk,  tn  a  letter  to  me  of  Dec*  17,  1876,  infonni 
that  in  the  Etruscan  Museum  at  Florence,  amongst  numerous  liiil© 
bronze  articles  extracted  from  the  ancient  Etruscan  tombs,  Uiett 
were  mnny  figures  of  animals,  one  in  particular  l>eing  a  very 
tftade  statuette  of  a  pig,  which  to  his  eye  very  closety  reatmbl 
the  Berkshire  breed,  the  only  {>oint  in  which  it  differed  being  tilt 
comparatively  large  eye^  whilst  the  rest  of  the  contour  was  qmts 
what  we  might  expect  to  see  at  an  ordinary  cattle*sbow«  Hm 
animal  was  represented  apparently  as  having  a  close  curled  tmtl, 
With  it  were  a  good  many  stataettes  of  stags,  the  horns  of  which 
wen:  of  the  type  of  the  pliocene  0?mf#  denoeeroB,  In  the  v®ry  prr* 
fi»etiy  reetoriMl  Etruscan  tomb  erected  in  the  Museum^  witb  all  ili 
original  contents  and  frescoes,  Professor  Busk  noticed » 
other  figures  of  animals,  one  yetj  well  drawn  of  a  monkey 
up  a  tree  or  pole. 

I  should  suggetrt  that  the  monkey  and  the  pig,  both  alike,  %n 
Tepreacntations  of  animals  from  the  same  quarter  of  the  globe  m 
that  whence  the  kinsmen  of  the  Etruscaoa  in  the  time  of  S0I01DOII 
bitmgbt^  every  thrct  yearai  into  Mediterranean  regions,  the  ivory, 
apea,  and  peacocks,  the  Sanskrit  names  of  which  still  remam  to 
•peak  to  their  Aatitai.  See  Max  Miiller^  *  Lcctoies  on  tbe  Seieooe 
of  Language,'  1861,  itr.  i.  p.  190,  and  ser.  ii.  p.  254,  for  tbe  aoaree 
wbenoe  these  animals  and  copper  came  to  Europe, 

Professor  Busk  sent  me  by  the  same  post  odontogratna  of  tbe 
teeth  of  S,  erUia4MSg  3,  ier^a^  Yar.  yerat,  and  8,  ^crofa^  var.  Ame^ 
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rich  show  that  in  5.  crh(a(u9  tbe  ant^ro-posterior  length  of 
tiie  third  mokts  is  macb  greater  in  relation  to  that  of  the  rest  of 
tlie  molar  oeries  than  it  is  in  either  of  the  other  Suidae  named.  I 
liaT«  al>OTe,  p,  534,  noted  that  the  ^eiLual  differences  in  this  matter 
Wf%  very  considerable  in  S.  crhfaffis  ;  and  those  produced  by  doraes^ 
iiestioii  are  alao  not  insignificant — points  which  somewhat  impair 
tbe  value  of  these  statements  of  relative  proportions,  though  no 
leas  an  authority  than  Biitimeyer  avers,  *  Fauna  der  Piahlbauten/ 
p.  188,  that 

(Cf-  however  Nat huaius,  Le,  pp.  49,  103,  and  Stnder,  'MittheiK 
Ant.  Gesell.  Ziirieh/  xix,  3,  1876,  p.  67.)  Professor  Busk  also 
obaerrea  that  in  S,  crUUhi^  nearly  all  the  teeth,  except  molar  3, 
are  wider  in  both  jaws  in  proportion  to  their  length  than  they  are 
in  the  other  two,  and  that  from  this  we  may  suppose  that  the 
Indian  pig  is  more  exclusively  herbivorous  than  the  tame  or  wild 

imals  with  which  he  has  compared  it.  Jerdon  speaks  of  S,  crh- 
igitiif  /.  r,  p.  243,  as  being  in  general  almost  entirely  'vegetable 
feedcTB.'  Captain  Baldwin's  views  ('The  Game  of  India/  pp.  154-5* 
1876)  are  to  the  same  effect. 

froteBaof  Busk^s  drawing  and  description  of  this  Etruscan  pig, 
coopled  with  a  similar  figure  of  a  pig  found  in  the  ruins  of  Hercu- 
Uneum  (see  Nathusiii5»  /.c.  p.  142,  fig.  33,  and  Darwin,  I,  c,  p.  71), 
famiahea  a  good  illnstration  of  Riitimeyer's  sapng  (*  Fauna  der 
P&hlhauten/  p.  190),  that  though  the  modem  breed  of  domestic 
pigs  is  recent  enough  to  have  been  introduced  by  steamboats,  it 
nevertheless  had  been  represented  continuously  from  former  ages  by 
tbe  Biindtner-fichwein  in  the  valleys  of  the  Orisons,  A  figure  of 
S  »ow  stickling  three  young  ones  may  be  seen  on  an  Umbrian  medal 
ot  probably  the  third  century  bx.  at  latest,  figured  by  M.  Sanibon, 
in  hit  *Monnaies  Antiques  de  Tltalie^*  1870,  pi.  v.  5,  with  the 
short  snout  bent  on  the  chanfrin,  the  pendent  ears,  and  the  mane 
limited  to  the  nuchal  region,  which  justify  us  in  considering  it  to 
have  been  intended  to  represent  a  tame  ^-ariety.  A  pig,  figured 
iUdem^  pL  iw  4,  from  Etruria  has  a  snout  of  such  slendernees  as  to 
eorrrspond  very  closely  with  the  description  given  of  8*  tcrofa^  var, 
jmlmsiris.yithiltt  it  contrasts  in  other  points  verj^  strikingly  with  the 
wild  boars  represented  from  Apulia  and  Lueania,  on  the  other  side 
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of  Italy  {ibUem,  plates  riv.  i,  xv.  17  and  37,  xix,  4),  which  have  1 
close  a  zoological  as  legendary  connuxton  with  the  wild   boar 
Catydon,  oa  the  other  eide  of  the  Adriatic  (see  'The^urus/  Braa^ 
denhurg,  i.  pp.  318  and  464,  169^*  &nd  'Thesaurus  Numismat 
i*  p.  400,  and  tab.  xl). 

Ofthe  two  bronze  statuettes  given  me  by  Mr.  John  Evans,  oat 
has  the  long  slender  snout,  and  the  mane  reaching  the  who 
length  of  the  convex  back,  from  the  prominent  ears  to  the  cnrle 
tail,  which  may  justify  us  in  considering  it  as  intended  for  a  wild 
boar;  the  other  combines  the  sturdy  straddle,  and  the  long  and 
hirge  erect  mane,  beginning  on  the  forehead  and  in  front  of  ike 
erect  ears,  characteristic  of  a  wild  boar^  with  a  snout  as  dispropor- 
tionately  shorty  and  tusks  as  n^duced  as  we  ever  see  them  in  tlii 
highest-br€*d  modern  Chinese  pig.  The  characters  ofthe  wild  i 
tame  varieties^  however,  being  thus  inaccurately  and  inartiaticall^ 
combined  in  these  statuettes,  cause  them  to  contrast  disadvan* 
tageoQsly  with  the  Italian  wt^rks  of  art  just  mentioned;  but  the 
furnish  us  with  a  conclusive  answer  to  the  weak  reasoning  of 
Blainville  ('  Osteographiej*  Suii,  p.  1 70)1  expressed  in  the  foUowin^ 
words ; — 

*  Dtt  tonpi  dt  Cter,  II  ptfstt  eepaidMil  qu^alk  (k  cullitf*  da  oodua)  1 
«iM»r»  pttiYeaiM  dftiii  Im  Gi^ali^  cur  il  a*evt  niiUaiii«&t  4|ii«itloa  de  Ofl  an 
MS  OooBMiiteini:  eUe  ^y  mi  done  propiig^  depuia  U  ooiu|iiAtt^  d'o^  «U«  m  psMl  «l 
Aagla<mi>  qui  119  potB^d&ii  pu  mime  de  Magii«r  d*af  mb  fbt^ta  I  * 

If  further  answer  were  required  to  this  astounding  statament,  j 
reference  to  Mr.  Evans's  work  on  British  Coinage  would  fu 
it — figures  ofthe  boar»  some  of  which  are  exceedingly  oharacterif 
being  given   there   on   pis,  vi,  viii,  xi,  xii,  and  xiii,  from  the 
ancient  coins.     But  all  weli-informed  antiquaries  are  aware 
the  wild  boar  is  one  of  the  earliest  animals  figured  in  Celtic  work 
of  art  (see  *  Home  Fcrales/  p.  i8j,  pi.  xiv ;  Montellier,  •  Memoir 
itir  les  Bronzes  Antiques,*.Paris,  1 865;  and  Stephens,  'Literati] 
of  Kymiy/  p.  ajo). 

Professor  Kut  '^  paper  in  the  *  Verhandhin^n  der  natuf 

fortohenden  Oe^  in  Baitel,'  tv,  1,  1864,  is,  I  apprehend, 

ferred  to  by  Mr.  Darwin  when  he  sayi  (^Animals  and  Plants  cmde 
Pomtfticatiou/  i.  p.  71,  2nd  ed.  1875)  that  'Rutimeyer  hii 
ieema  now  to  feel  some  doubt '  as  to  whether  the  '  Torfschwein  *  ex« 
lilid  at  a  wild  animal  during  thv  first  |jart  of  the  stone  period*    No 
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reference  is  given  /,  e*  to  any  memoir  of  Professor  Riitimeyer's ;  and 
I  became,  after  writing  the  foregoing  paper,  aequaint-ed  with  the  one 
in  qnestion  from  a  mention  of  it  made  by  Herr  Edmund  NaumaDn  in 
•Archiv  fur  AnthropolojEfie,'  Bd.  viii»  i,  i^7S*  P-  ^9»  ^^  ^  diseossioD 
on  *Die  Fauna  der  Pfahlbauten  im  Stamberger  See.'  From  a  perusal 
of  tkis  paper  of  Professor  Rutimeyer,  I  am  inclined  to  think  that  he 
would  r^ard  the  skull  (fig.  2)  from  the  alluvium  of  the  Thames  valley 

I  the  Oxford  Univ.  Museum  as  a  skull  of  S^  gcro/h,  vvlt,  paludritt, 
ave  spoken  of  it  as  the  skull  of  a  wild  sow^  considering,  as  said 
rre,  p.  530,  that  early  breeding  may^  in  a  species  admitting  of 
h  a  wide  range  of  structural  oscillation,  and  notably  in  the  matter 
of  mere  size,  account  for  a  very  great  distance  between  its  male  and 
female  representatives  (see  for  a  similar  view  as  regards  our  own 
wp&cm  'Journal  of  Anthropological  Institute,' vol,  ii.  1875,  p.  122)- 
I  am  not  inclined  to  withdraw  from  this  view  even  after  reading 
Prof.  Riitimeyer's  and  Herr  J.  W.  Schutz's  memoirs*  For  in  the 
former  of  these  I  find  (p.  151)  that  the  Jive  skulls  used  for  descrip- 
tion are  acknowledged  to  be  skulls  of  sows,  and  four  of  them  to 
have  been  skulls  of  old  gows^  and  the  measurements  given  at  p.  163 
Itave  been  taken  exclusively  from  skulls  confessedly  female  (see 
p.  161).  And  I  learn  from  Herr  Schutz's  essay  (p.  44)  that  Steen- 
stmp  (eit.  Wiegmann^s 'Archiv/  xxvii,  n.  112}  had  distinctly  stated 
thai  the  *  Torfschwein '  was  (as  I  had  hinted  without  any  know- 
ledge of  his  views,  see  p.  254,  mtpm)  simply  the  female  representa- 
tive of  8,  serofa,  var.  fetus.  Professor  Riitimeyer  had  not  at  the 
time  of  writing  his  *  Fauna  der  Pfahlbauten/  1861  (see  p*  33),  a 
pingle  perfect  skull  of  the  ^Torfschwein^  available  to  his  com- 
pariaon ;  the  almost  perfect  skulls  treated  of  in  his  memoir  of 
1864  (see  p.  150)  have  caused  him  to  modify  the  view  put  forward 
si  p.  19D  of  the  earlier  work,  and  in  the  later  one  he  allows  (pp.  158- 
160)  that,  both  in  the  matter  of  the  length  of  the  lacrymal  and  in 
tlie  absence  of  widening  of  the  palate  anteriorly,  the  S,  icrofa^  var, 
fotmsirUt  was  more  nearly  affined  to  S,  Mcrofa,  var./^na,  than  to  S. 
indicBM^  To  show  this  was  the  reason  for  giving  a  great  number 
of  my  measurements,  mpra^  pp.  544-547.  I  take  this  opportunity 
of  sajrmg  that  the  very  small  breed  of  the  Scottish  highlands  and 
lilaiidap  with  suberect  ears,  usually  of  a  dusky  brown  colour^  with 
jua  aicbed  back  and  coarse  bristles  along  the  neck  and  spine,  spoken 
of  by  Pkofeseor  Low  in  his  *  Domesticated  Animals  of  the  British 
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Islands.'  p.  429^  may  perbaps  be  such  a  breed  as  FrorciBor  Biti* 
meyer  sogi^ests.  in  his  later  paper  (p.  168,  see  also  p.  148),  AonH 
be  looked  for  in  Eastern  Europe  or  Western  Aaia  or  in  Soul 
forms  ^. 

Mr.  G.  I>5bson,  F.L.S.,  in  a  letter  to  me  of  date  Jan.  15,  1877, 
ffTit€&  that  the  young  of  the  pig*  of  the  Andaman  and  <tf  tbc 
Nicobar  Islands  are  striped. 

Tbo  Rev.  C.  Spencer  Babb  informs  me  that  the  Taan^  Bonio 
domestic  pig  is  s*jmetimes  striped  and  sometimes  not,  whilst  the 
yoang  Chinese  pig  is  never  striped ;  and  he  adda  that  there  are 
certain! V  tTo  domestic  breeds  in  Borneo. 


DEscRirriox  of  plates  iv  and  v. 

¥\g.  I.  Ozhiio-Uicryaul  rv^Ior.  cf  pArtiAlIj  nKoiusrars«d  ckull  of  ^h*  ttrrfa,  tit. 

Eais  Rhiinr  of  T<.-rksLiT«.    Oxford  Masvom. 

I;  'a,  m  XA^j«i^  hu  v«ll  poi-tffi  out.  1.  c.  p.  147,  by  bo  if  iw  alwmjm  fluy  to 
l«  ^«c<i^iiclr  ccrtjin  w  :o  ihe  •^.:e^l£:o  viriher  a  p^rikr^Iar  pi^'t  skull  **T^''-g"'^  to  ft 
vili  <:■«-  V3  a  dcdeRicftiei  iaiiri-iujkL  Hi«  di±culiT  is  iacmaed  wkn  tbe  aniBul  H 
Torz^.  ft«  bi  •-"•'«  cue.  ;he  L&#t  c^^at  Lftvin^  oclv  j  .m  cvme  i&to  nw,  and  the  wmtml 
ooe-et3-«c*iT  r^--^  v'llv  *boc;  i>  =!•>£. iL*  oLd,  sai  vhca  ««  ibe  obaO  dae  gcDcnDfi 
^cii  ««(<ciLlv  t^ii*  «>T.fc"  Rxe  vf  ;h^  ihiri  Bfr.l&r  AZki  tli«  *•*""**.  maj  1m  taken,  I 
beL5eT«.  ^o  ir-Iic^Sc  :L&:  i:  i«  of  :h«  fesukle  mx.  Is  3  trae  tlkas  the  fiaiicity  of  coftpi 
i&  'Xtt  =.>>lAn  hjk«  l<<:a  v-kca  a«  :2->i:cai:&^  ;b«  wild  «c»t«  :  a  eomparinBy  bmnBiw,  of 
iu  s;^«  aofi  fezuLe  ^:tAr  ftrtic*  ia  ^  w  fri«-^w  b**  fc^^«6%ed  to  hm  tkafc  tke  i 
ue  ::  t£.^  =:.-.lAr»  k-jlIIt  Cic^>rci«  up:a  a  ^r^ascr  fSfplj  cf  Ko««i,  sack  as 
=..i.&rft  T:cli  p:^  ':  J  vir^u-e  :f  ^r.trf'-^  :^r;  ^r^^rer  «.pf  Ij  lAritbed  mi  the  ranfnra.  sad 
*<i-:^  u  &  vell-fed  ir:c-f«:io-.h:<d  ATTr-aT's  =:oIa»  voti!d  g«c  in  cvanmoB  with  all  hi 
ccaer  t^FZfizzs^  Aci  :<^r>^Liw  Tk-?  cvx-: parks: w;v  T«r:fcal  occ:pttaI  fqaainft  ia  one  laaia 
ii-fcSi.-eJ^Al  r<.is.t  in  iiT:  .r  v>£  ikis  ml:iII  Lftvj;^  Kiloc^vu  u>  »  doaiesticatad  spedmcn; 
\t,-t  zZktt-  i-i.  ci  tic  rii^r  Lk-i.  Lm  nucb  of  :'i*  ooii'4:asT  charafscrwcie  of  Ike  wild 
>M  #..— ./a.  T^ir. />-»#.  Witfs  vtf  co=»i<r.  ivWcTer.  ;hai  Ai*  tkall  v^  fcand  in  sa 
ia:e77:<tfa7  <xc^:n:a^  a  hxivAn  S.-i:y.  vc«:ber  vitc  fM^rsioo*  of  aa»Uicr  afcnll  of  a  pig 
.ir^«  sv::e  k^.  th<  pr.':aLili:v  :*:as  i:  bel  r^ec  :o  a  uoa  in-iiriloal  appears  to  bs 
T^y  ^T«Ei:.     TLtf  >ub;-.  1^^  =.«u*.:re:::«cu  «h<.' v  *.Las  ;^«  IkcryauJ  boQe«  tkoogk  not 


*  I  iw^^<c:  ;2us  U:::ui«  Km  mvxv  v>  vlo  with  ti:«  rr.ducooa  of  sack  varieties  tbsa 
A»c^.:i^.  »ci  *iill  ^fvrmtia^  cai*.:M»  morv  tbifi  ctfv'v.V-^*^  ^^^^^  of  Ut«e  caias  ii 
*ij;:^?is5cd  :  V  -^e  worvi*  of  V*mv  ii.  4.  ij;,  cs:<c  by  IViKau  oe  U  3ialle»  *  Eeooomis 
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Islands/  p.  429^  may  perhaps  be  such  a  breed  as  Professor  Riiti- 
meyer  8ug<i^sts,  in  his  later  paper  (p.  168,  see  also  p.  148),  shoald 
be  looked  for  in  Eastern  Europe  or  Western  Asia  or  in  fossil 
forms  V 

Mr.  G.  Dobson,  F.L.S.,  in  a  letter  to  me  of  date  Jan.  15,  1877, 
writes  that  the  young  of  the  pig  of  the  Andaman  and  of  the 
Nieobar  Islands  are  striped. 

Tho  Rev.  C.  Spencer  Bubb  informs  me  that  the  joung  Borneo 
domestic  pig  is  sometimes  striped  and  sometimes  not,  whilst  the 
young  Chinese  pig  is  never  striped ;  and  he  adds  that  there  are 
certainly  two  domestic  breeds  in  Borneo. 


DESCRIPllON  OF  PLATES  IV  AND  V. 

Fig.  I.  OrbitolAcr^-iDAl  region  of  partially  recoiiBtnicted  ikull  of  Sns  scro/tt,  x%r. 
dometticus^  wanting  nasaU  and  inti^nnaxillarics,  from  late  Celtic  interment  at  Ams, 
East  Riding  of  Yorkshire.     Oxford  Museum. 

It  w,  as  Nathusius  has  well  pointed  out,  Lc  p.  147,  by  no  means  always  easy  to 
be  absolutely  certain  as  to  the  quet>tioa  whether  a  particular  pig*s  skull  belonged  to  a 
wild  or  to  a  domesticated  individual.  The  difficulty  is  increased  when  the  animal  is 
young,  as  in  this  case,  the  last  molar  having  only  just  come  into  use,  and  the  animal 
connequently  being  only  about  18  months  old,  and  when  as  the  small  siie  generally, 
and  especially  the  small  size  of  the  third  molar  and  the  canine,  may  be  taken,  I 
believe,  to  indicate  tliat  it  is  of  the  female  sex.  It  is  true  that  the  paucity  of  cusps 
in  the  molars  has  been  Uken  as  indicating  the  wild  state  ;  a  comparison,  however,  of 
the  male  and  female  molar  series  in  ^ut  crutaim§  has  suggested  to  me  that  the  grekiter 
size  of  the  molam  really  de|><fnds  u|>on  a  greater  supply  of  blood,  such  as  the  male 
molars  would  ^t,  by  virtue  of  sharing  the  greater  supply  lavished  on  the  canines,  and 
such  as  a  well- fed  domesticated  animaVs  molars  would  get  in  common  with  all  iu 
other  i>tructures  and  organs.  The  comparatively  vertical  occipital  squama  is  one  main 
anatomical  (niint  in  favour  of  this  skull  having  belonged  to  a  domesticated  si>ucimen ; 
the  ptery^did,  on  the  other  hand,  has  much  of  the  oblicjuity  characteristic  of  the  wild 
Sun  tcrofa,  rM./tnui.  When  we  consider,  however,  that  this  skull  was  found  in  an 
interment  containing  a  hunutn  \iw\y\  together  with  portions  of  another  skull  of  a  pig 
of  the  sjuite  age,  the  pmliability  that  it  belonged  to  a  tame  individual  ap|>eani  to  be 
very  great.     The  hubjoinod  measurements  show  that  the  lacrymal  bone,  though  not 


'  I  hUi-itect  that  latitude  has  more  to  do  with  tlie  production  of  such  varieties  than 
longitude,  and  still  operating  causes  more  than  geological.  One  of  theae  causes  is 
sugg«Htc<i  ity  the  wonLi  of  Varro,  ii.  4.  13,  cited  by  Dureau  de  la  Malle,  *  Ecunomie 
politiiiue  des  Komains,*  ii.  p.  I49 :  *  I'orciquo  nati  hieme.  fiunt  ezilM  propter 
frigora.* 
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Islands/  p.  429^  may  perhaps  be  such  a  breed  as  Professor  Rati* 
meyer  sugg^ests,  in  his  later  paper  (p.  168,  see  also  p.  148),  should 
be  looked  for  in  Eastern  Europe  or  Western  Asia  or  in  fossil 
forms  ^. 

Mr.  G.  Dobson,  F.L.S.,  in  a  letter  to  me  of  date  Jan.  15,  1877, 
writes  that  the  young  of  the  pig  of  the  Andaman  and  of  the 
Nieobar  Islands  are  striped. 

Tho  Rot.  C.  Spencer  Bubb  informs  me  that  the  joung  Borneo 
domestic  pig  is  sometimes  strii)ed  and  sometimes  not,  whilst  the 
young  Chinese  pig  is  never  striped ;  and  he  adds  that  there  are 
certainly  two  domestic  breeds  in  Borneo. 


DESCRIPllON  OF  PLATES  IV  AND  V. 

Fig.  I.  Orbito-UcrymAl  region  of  partially  recoiiBtructed  ikull  of  Stu  scro/a,  v^r. 
domesticiu,  wanting  nazals  and  intcruuucillarieii,  from  late  Celtic  interment  at  Arraa, 
East  Riding  of  Yorkiihire.    Oxford  Museum. 

It  is,  as  Nathusius  has  well  pointed  out,  l.c.  p.  147,  by  no  means  always  «asy  to 
be  absolutely  certain  as  to  the  quit>tion  whether  a  particular  pig's  skull  behinged  to  a 
wild  or  to  a  domesticated  individual.  The  difficulty  is  increased  when  the  animal  ia 
young,  as  in  this  case,  the  lost  molar  having  only  just  come  into  use.  and  the  animal 
coni«equeiitly  being  only  about  18  months  old,  and  when  as  the  small  siae  generally, 
and  especially  tho  small  size  of  the  third  molar  and  the  canine,  may  be  taken,  I 
believe,  to  indicate  tliat  it  is  of  the  female  sex.  It  is  true  that  the  )>aucity  of  cusps 
in  the  molars  has  be«fn  ttken  as  indicating  the  wild  state ;  a  comparison,  however,  of 
the  male  and  female  molar  series  in  Sut  crutatm§  has  suggcHted  to  me  that  the  grekiter 
siie  of  the  molars  really  de|>ends  \i\xm  a  greater  supply  of  blood,  such  as  the  male 
molars  would  f^*t,  by  virtue  of  sharing  the  greater  supply  lavished  on  the  canines,  ami 
such  as  a  weU-fe«l  domesticateti  animal's  molars  would  get  in  common  with  aU  tu 
other  structures  and  organs.  The  comparatively  vertical  oecipital  squama  ia  one  main 
anat(»mi<^al  )N>int  in  favour  of  this  skull  having  belonged  to  a  domesticated  specimi* n ; 
the  ptery^iid,  on  the  other  liand,  has  much  of  the  obliquity  characterifltic  of  the  wild 
^'fl4i  Bfrofa,  var./rriM.  When  we  consider,  however,  that  this  skull  was  found  in  an 
interment  containing  a  human  IxMly,  together  with  portions  of  another  skull  of  a  pig 
of  the  same  agi*.  the  prul 'ability  that  it  belonged  to  a  tame  individual  apiiears  tu  be 
very  great.     The  bubjfiine<l  measurements  show  that  the  lacryuud  bone,  though  not 


*  I  sui>|iect  that  Utitude  has  more  to  do  with  the  production  of  such  varieties  than 
longitude,  and  still  operating  causes  more  than  geological.  One  of  theae  oauacn  is 
suggef.u-<l  by  the  wonU  of  Varm,  ii.  4.  13,  cited  bf  Dureau  de  U  Malle,  *  Economie 
politi-^ue  due  Uomains/  ii.  p.  I49:  'Pordque  nati  hieme,  fiunt  ezilea  pn^ter 
friguca.' 


f  rebktirelj  to  iti  height  m  is  often  the  cmse  in  tha  non-dcKmeetlciit^d  Sut  scrofa, 
U  jet  loQ^ar  thmi  it  ii  in  Nu#  imUctu^,  or  in  any  of  the  EMtcam  pig«  frotn  which  i6*u« 
I  onn  witli  *sDf  probftbiliiy  be  auppo8i»d  to  b»?e  descended. 


inches. 


Length  from  MiteHur  extern  »l 
Miglo  (Apei)  of  frtyntAl  to 
middle  of  oocipitfld  ridge 

hcttgOx  from  Apex  of  frontal  to 
wptsi  of  miLxiHa 

from  interior  border  of 
orbit  to  tempond  ridge  * 


5-9 


4*1 


3*8 


Leogtb  from  unterior  bordec  of 

orbit  to  posterior    . 
Gieatest  width  of  occiput    , 
Length  of  molar  series        , 
Heiglit  of  occiput 
Hfigbt.  of  tacrymal     > 
Length  of  LacryuiO-m&Ur  suture 


inohee. 
"•4 

0.7 
0-8 


Th«  diflSeraDoe  bere  noted  between  the  height  of  the  Ucrym*!  mad  the  length  of 
ti«  lover  border  amoontii  but  to  ft  tenth  of  an  inch  ;  but  in  the  female  of  Sm*  indicm, 
with  the  aame  stage  of  dentition,  fig.  4,  the  height  of  the  lacrynxaK  initteail  of  being 
aii«  tenth  of  an  inch  leu,  U  0*55   inch  greater  in   length  than  ita  Ucrymomidar 


Fig,  a.  Orbtto-lacrymal  region  of  But  gcrofa,  v3u-«  fentg,  old  9,  from  alluirium  of 
Tbarnea  TaJtey,  obtMned  for  the  Oxibrd  Untversitj  Mu»eum  from  the  cutting  for  the 
drainage  worlu  near  Ifflej,  1876,  by  Profes^r  Prestwicb,  F.R.S. 

Tbia  tJtuU  oombinee  the  general  contour  and  the  slender  snout  of  8us  gerofa,  var. 
/fna»  with  a  lacrymal  bone  diJfering  little  in  its  proportions  from  the  lacrymala  f^o 
eharaderistic  of  the  Asiatic  piga,  b^ss  Sut  v€rruco$n»  (and  cdtiltfrnsis).  The  fronto- 
parietal region  does  not  form  one  continuous  slope  in  the  same  plane  as  is  the  case  in 
the  Wild  Boar  of  Germany  (PL  IV.  fig,  5) ;  but  this  difference  may  be  ob^rved  in 
dtaUl  owtainly  of  Wild  Boars  fr>om  the  Thames-yaUey  deposits  ;  whilet  the  greftt  wear 
of  Uhi  ioeth  and  the  slendemess  and  leng^th  of  the  naso-iacial  region  are  much  in 
£kvour  of  c<mMidering  this  spedmen  to  have  belonged  to  the  wild  race.  I  have  placed 
iAda  by  side  with  the  measurements  of  this  skull  the  meaaurementa  given  by 
Btttfineyer,  L  0.  pp.  45  and  183,  of  Ida  *  TorGichweinj'  Siu  terofa,  var.  pahitirU, 
Unhappily,  Rutinieyer  has  never  been  able  to  procure  (nee  pp.  43  and  45.  note  i) 
ft  aiktiU  of  thin  variety  of  Sun  with  the  facial  bones  in  oonuejcjou  with  the  brain-caso, 
Mr  haa  Katkusiua  (see  p.  149,  1.  c)  ever  been  able  to  see  an  uninjured  lacrjiual  bone 
from  tile  aamtf  animaU  These  facie,  whilst  making  the  value  of  this  akull  (the  opfjor^ 
iaidty  of  figuring  which  I  owe  to  the  kindnen  of  Ptofesaor  Prestwidi)  greater,  mako 
Ifbe  raluti  of  the  comparison  of  its  lueafiurements  leai. 

The  inslrtiotive  obserYationts  of  Nathurius  (K  c.  pp.  99-101),  to  the  effect  that 
ffl-oourished  ptga  have  the  entire  length  of  their  skulls  greAter  as  messured  from  the 
I  crest  to  the  apex  of  the  snout,  whiUt  the  portion  of  thnt  length  matle  up  by 
frontal  and  parietal  is  somewhat  ahorter,  and  the  nasal  portion  pFoportionally 
r,  when  coupled  with  the  fact  of  the  great  wear  of  the  teeth  in  thin  i«pet*inieiv 
)  ns  lo  explain  the  one  great  point  of  inferiority,  thai  of  the  length  uf  the  frooto* 
,  which  this  skulPs  menksurements  show  us,  compared  with  tho^e  of  tho 
It  may  be  added,  that  the  true  explanation  of  Dr.  Gray 'a  statement 
.  Cbtnt*  1869,  p.  339),  that  the  nas^d  bones  of  the  sknU  elongHte  aa  Suida« 
i  in  agt»|  'and  eapeeially  as  they  reach  adult  and  old  age»*  is  probably  that  ha 
i  his  minds  eye  skulls  of  old  and  illfed  wild  ptg«,  such  w  tbia  specimen.  On  the 
Imnd,  when  we  are  comparing  such  skulls  as  this  with  the  *  Turlschwein  *  of 
BitiBMjrir,  wo  mujit  rsooUect  that  he  represents  this  latter  variety  of  pig,  and  what  ho 
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mppoMB  to  be  its  bIlU  aurviTing  repreeentrntive,  the  '  BUodtaer^eliwviBi*  m  toiif  m 
ibort  snout  (fle«  pp.  42,  45*  181^185),  The  claMilicAlorj  taIim^  ho«r«««r»  0C  mA  * 
poculiiirity  in  much  nxluced  bjr  the  resulU  of  such  expenineiita  sa  thorn  of  Ntlhiriii 
just  referred  to. 


to 


Hsximuni  width  of  intafm^xlUjiries 
Height  of  bkcrym^  nlong  ritn  of  orbit 
I^engih  of  lacrymAl  along  milv  oattm 


4-6 


3S 


MjUAOEDtUTTS  OF  IfFLIT  SkCIL  AKO  Or  Rl*TXKXTl»*a  *Toi 

Iffley  SkuU, 


Grefttat  frontal  width  between  ectorbital 

Least  width  on  vertex      .         .         , 

Greatest  interxygumatic  width  » 

Height  of  occipital  from  inferior  border  of  foramen 

mngnum  ,        .        .        •         . 
Length  of  verten  from  level  of  supraorbital  foramen 

t<i  ritige  of  occiput    .         ♦         .         ,         . 
HoriBunt^  distanc^e  &om  anterior  border  of  orbit 

poitterior  of  temporal  fossa 
Length  of  intermaxtUary  along  alveolar  border 
Maximom   length    of   skull    £Kim   apex    of  inlcr< 

maxiUaries  •  «  ,  .  . 
Length  of  nasal  bonet  (a^iproximately)  . 
Length  ftvm  apex  of  intennaxilUriei  to  iolbiior 

border  of  foramen  magnum 
Length  from  anterior  external  angle  (apex)  of  frontal 

to  middle  of  oodpital  ridge 
Length  from  middle  of  fronto-^naaal  suture  to  middle 

of  occipital  ridge 

Length  from  anterior  border  of  orbit  to  posteirior 
Greatest  width  of  occiput         .         ,        .        . 
Brvadth  of  nasal  at  commencement  of  naso-frontal 

■ature,  whioh  is  the  point  of  masimum  width  of 


3-0 
J*  I 

lo-s 

48 
•4 
**4 


37 
4-7-4^ 

4*4 


13 

i7miUii 

18 


1514  ^  Osfcod  UiiiWiUj 


Fig*  3.  Orbito-lacTTmal  rogbn  of  Bmm  amdaman^mU, 
HuatfuiD,  adult  9. 

TIm  skuU  from  whtoh  this  drawing  wis  taken  waa  thai  oi  a  wiki  mm  ft«ai  Ifo 
Andaman  Islands,  proeuml  for  ma  bjr  mj  friend  J*  Woud-Maaon.  F.0,&,  «!  Ii« 
Galoiitia  Mnsanm.  It  b  about  the  «am#  alia  aa  lb«  two  prahlatork  firlclib  Aalll, 
riato  IV.  Figs,  t  and  i«  ami  as  the  'Torfridiwain*  of  Rntimayw  wamMtng  lUa  lall« 
la  Iba  ona  iuifiorlatit  particular,  thai  of  ita  long  frDoSo* parietal  ngloiW  !■ 
dilTara  fhitn  tba  Brttjnh  skull  (Kig.  j).  It  diflr«<n  ff^m  all  Ump  piga*  akuUa  h«Pil 
In  Iha  cxagparatadl^  d4iijirt>|Kirtjaiiata  shiirtnses  of  the  malar  hotdar  of  Sla  I 
bciMv  which  ia.  as  in  tba  aawIjr*bom  Europaaii  pig>  Itttta  oorv  than  half  tlia  1 
iba  orldlal  bottlar.  In  ila  eoavax  frontal  nfion  wa  haTs^  ag ab^  a  oharndat  i 
In  tba  adoll  Aidalio  whidi  ia  tnnsilonljr  repreaeutad  in  tba  Eompvyi  p%« 
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of  the  ih»nt<sUcrytii&l  ridge  is  well  marked,  andj  like  tlie  atr&ight  hmo* 
nuitira  ftfid  Uie  two  other  peoultarities  Bpecifkd^  lerves  to  difierentiate  Sui 
ntgnenn*  from  ■peeimens  of  aimilar  idze  from  the  Palaearctic  region,  and  to  ebow 
tbaA  it  i*  a  member  of  the  group  represented  b^  mSus  cHatatu*,  Again,  tbiB  ekulL 
reaembl«e  Su§  criMioitt*  mid  differe  From  Sum  »crofa  In  being  somewhat  Hharier,  imd 
bftvSng  the  paroodpit-ds,  temporal  bullae,  and  pterygoid  proce^iiiefi  njore  crowded 
log«tb«r.  The  length  of  the  naJBaU  h  a  little  lota  than  tbat  of  the  fronto-piurietal 
ngioa  m  the  vertical  aspect,  aa  is  often,  though  not  alwaya^  the  oaae  in  Sut  cridatui, 
though  very  f&rely,  if  evet,  in  Sua  terofa. 


HSASOUMorTB  Of  Skitix  of 

inches, 
ftviital  width  between 

•ctorliitat  proceaws  .        .       3.3 

IfCaat  witltli  tm  verten  .  o*S 

GMaleat  intenygomatic  width     *      4>65 
Hei^i  of  oooiput  from  inferior 
der  of  foramen  niagnam 
of  verteit  &om  level   of 
hTlniMaorbital  foramiaa  to  middle 

ttfoedpita]  ridge      •         .         * 
BofiBimtal  distance  from  anterior 

bordor   of    orbit    to    tempond 

ffidg*        ..... 
Irfcn^lth    of  tntennaitillary  along 

■IvMikr  border 
MjA^mom  length  of  tkntl   from 

apfx  of  intennaullaries    , 
Lfff^fib  of  nasals  . 
Lflfifth  from  apex  of  Intermax* 

DkHai  to  anterior  edge  of  foni- 

busl  tnagnam  *        .        .        • 


37 
4*5 

loS 
5 

9.1 


SCB  AKDAMASmtm&,^  WEKkLK, 

inches, 

Length  from   ape^t  of  frontal  to 

middle  of  occipital  ridjje  ,         ,       5-55 

Length  from  middlu  of  iron  to- 
nasal  suture  to  middle  of  ocoi- 
pital  ridge        .  .        '5*5 

Len^h  from  anterior  border  of 
orbit  to  posterior      ,         .         .       15 

Greatest  width  of  oodput    .         .       35 

Breadth  of  nasals  at  commence- 
ment of  nnso-fmaiUiil  suture, 
which  is  the  broaiiest  part  of 
naaals      .         .         .  .       t^o 

Maximum  width  of  intermaxillary 
region      ,        .    *   *        .        .       !■* 

Height  of  lachrymal  along  rim  of 

orbit 17  mm. 

Len^h  of  laclirymal  along  malar 

suture      ,         ,         *         *         *    8  mm. 

Length  of  molar  series  .         »       1^ 

Length  of  premolar  DCffiee    «        *       i'3 


W]g,  4.  Oiiiito-lAehrjmal  region  of  tkuH  of  wild  Indian  iow»  Sua  erigtatua^  British 
if  OMtOft.  See  '  Catalogue  of  Carnivorous,  Pnchy dennatouA,  and  Edentate  Mammalia/ 
1869^  P*  334  (where  this  skoU  b  catalogued  aa  '716  m,  Skull  of  young  female. 
Lenjgth  10},  height  7|  Inches.    Tend, Nepal;  Dr.  Oldham  *),  or  Hand-List,  publiBhed 

This  skull  has  been  figured  to  show  the  points  in  wbioh  it  contrasts  with  the 
pig's  ikuU  (Fig.   i)  on  the  one  hand,  as  to  racial  characters,  and  with  the 
i  boar*s  tkull  (Fig.  6)  as  to  sexual  cliaracteni,  agreeing  as  it  does  with  the  one 
'  wm  le  •«**  and  with  the  other  as  to  age. 

It  b,  aa  may  be  ic^en  by  constructing  two  triangles  with  the  three  first  measure- 
peats  given  of  it  ami  of  tlmt  of  Sa»  erhiatus  (Fig.  6)  respectively,  a  very  much 
^***^— '  ahull  than  that ;  the  principal  points,  however,  enumerated  in  the  de»cription 
of  lka&  akiilf»  as  differentiating  it  from  Sut  »cro/a,  can  be  recognieed  in  its  fimaller 
OPtttwUin*  The  Uiinl  molar  in  the  upper  jaw  has  the  part  posterior  to  its  second 
pfteeipal  IdM  much  nuhller  relatively  and  absolutely  than  is  the  case  iu  hoars  of  Sat 
Ibb  postetlor  &otor,  however,  effloresces  into  as  many  as  eeven  cuspa  in  the 
t  £▼•  in  tbm  lowtr  jftw  of  this  specimen* 
O  0 
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Measuremxnts  of  Skull,  No.  716  m,  Bbitisr  Musiux  OoLUcnov. 

*SUS  CBISTATUS,'  FROM  TeBAI,  KIFAL. 

inches. 


Extreme  length 
Extreme  height 
BMe-line         .... 
Height  of  lachiymAl  along  rim 
of  orbit        .... 


4-3 


Length  oflachrfmalaloogiiialar 
■utnre .        .        •        .        •        0^75 

InterpremoUr  traofrene  di*- 
meter  of  palate    .        .        .        i-6 

Intermolar       ....        i*7S 


Fig.  5.  Orbito-lachrymal  region  of  skull  of  wild  boar,  8ui  icrofa.  Tar.  feruM,  fttm 
Germany.     Ko.  1513a.  Oxford  University  Musemn. 

The  entire  dentition  was  in  place ;  the  portion  of  the  third  mdar  whi^  is 
posterior  to  the  four  primary  cones  is  very  small  as  compared  eithar  with  tha  rei*  of 
the  tooth  or  with  its  homologue  in  the  Indian  wild  boar  (6g.  6).  It  is*  bowsrw, 
considerably  in  front  at  a  line  drawn  as  a  perpendicular  to  tha  plana  of  the  cattiag- 
edges  of  the  molars  from  the  lachrymal  canal.  This  skoU  differs  markedly  from  tha 
skull  just  named  in  the  greater  length,  relatively  to  the  height,  of  its  lachrymal  boos^ 
in  the  greater  length  of  its  nasals  relatively  to  the  length  of  the  fronto-parietal  regioa, 
in  the  absence  of  any  great  convexity  in  the  part  of  the  frontal  abnttiog  npoA  the 
lachrymal,  and  in  the  convexity  backwards  of  its  fronto-naaal  suture. 


MEAsrr.iMENTS  cp  Skull  of  Germajt  Wild  Boar,  No  1513  a,  Ozfoio 
University  Museum. 


Extreme  length 

Extreme  height 

Base-line  from  anterior  margin 
of  foramen  magnum  to  apex 
of  in  term  axil  buries 

Length  of  natialA.approximntivcIy 

Fn)nto-()arietal  length  in  ver- 
tical aspect 


inches. 
16.5 
51 


14-0 

8.0 

6.8 


Width  of  nasals 

Maximum  intersygomatic  width 

Maximum    frontal    (interector- 

bital)  width  .... 
Height  of  lactu^mal  along  rim 

of  orbit  .... 

Length  of  lachrymal  along  malar 

suture   


5-9 

4> 


Fig.  6.  Orbito-laclir\-mal  region  of  skull  of  Indian  wild  boar,  Su$  eritiaiut,  killed  at 
Haugul.  Dharwar  province;  from  the  collection  of  Sir  Walter  Elliot,  K.Ci}.L 
No.  73. 

In  this  animal  the  third  molar  is  only  just  coming  into  place,  and  its  very  larga 
multicus}>idate  p«»st«*ri<*r  lobe  is  not  ho  far  forward  relatively  as  in  the  European  wild 
boar  (fig.  5)  nor  in  other  Indian  hogs  of  greater  age.  It  shows  however  veiy  plainly 
the  points,  several  if  not  always  all  of  which  have,  by  their  presence  in  every  speci- 
men of  Sm*  en'sfatiii  which  I  have  examined,  enabltnl  me  to  distinguish  it  from  ^«f 
scro/a,  var./^rus.  It  has  the  relatively  short  lacbrymal—a  tape,  streichad  aa  an  aro 
across  the  long  axis  of  the  skull,  from  the  anterior  inferior  angle  of  tha  bona  on  ooa 
side  Ut  the  homologous  point  on  the  other,  passing  over  the  frontals,  and  not  otv  any 
part  of  the  nasals  ;  the  naso-frontal  suture,  which  lies  aniirely  in  front  of  tiich  an  aro^ 
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M  ttknS^t,  ft&d  not  coa7ex  bAck wards  ;  the  portion  of  tlie  finontAl  wbicfa  Lb  bounded  in- 
Insallybjr  the  rapnuKTbhiU  chaanel,  luid  externally  hy  the  lachrymal  bone,  is  markedly 
QOBvtts.  Tbe  naiala  are  broader,  ai  !■  nearly  always  the  case,  and  oborter  alflo,  which 
k  aol  bj  anj  meaai  always  tha  oaM,  reUtively  to  tbe  fronto^parieUl  region  of  the 
wertes,  Ibaa  in  Em  ^crofa^  tat.  ferui, 

Mmamxjiommxts  09  lm>LLH  Wild  B<iab,  No,  71,  Snt  Walteb  Elliot's 
CoLLEonojr. 


Kxtreme  length 
Extroroe  beight 

»^Ua«  trtnik  aoterior  margin 
of  foramen  maji^iun  to  apex 
of  intcTtnaxillaries 
licagth  of  iia«aU 

of  fronto-naaal  suture 
to  middle  of  oedpital  rid^  , 
fidlb  of  naBftlfl  at  apex  of 
frantale  .  <  .  . 
anminterfygomatic  width 
iiimi  frontal  (interector- 
1ntal}widtli 


4-4 


MinimuTTi  vertical  width  .  1*8 

Height  of  lachrytnal  along  rim 

of  orbit         ,         .         ,         .  I 
Length     of  laohrymal    along 

nmlar  suture         .         .         .  o-g 
Int^-rpremolar    transverse  dia- 

mettr  of  palate     .         .         .  1*6 

Intermolar       ,         .         ,         »  035 
Length     of     posterior    upper 

molar 1-35 

Breadth o-g 

Length  of  thifd  low«r  mokr    .  t>6 

Breadth o<8 


if^  Orbito  lachrymal  region  of  ikiill  of  Sum  barbatus,  Borneo.    1519^,  Oxford 
'  Miuvenm. 

11114  flkall,  like  tbe  other  three  skulk  of  the  same  speoies  examined  by  me  (of 
wfaioli  two  are  in  tbe  British  Mtt8eum)|  differs  from  those  already  described  m  large 
ptfinli  wm  well  a^  in  onall  ones  ;  and  there  ci^n  be  little  reason  for  hesitxiting  to 
a0ei|4  il  AS  specifically  distinct  from  theto,  and  indeed  from  all  other  Saidat, 

The  eontotir  described  by  the  middle  line  of  its  nasal  and  fronto-parletal  regions 
i»|iMiiMlj!,  thm  relatianB  of  the  greatest  width  and  greatest  lengths  both  of  the  entire 
iknl  and  of  tbo  omsU  banas,  the  position  of  the  plane  of  its  greatOHt  interzygomatic 
i  not  posteriorly,  but  in  the  middle  of  tbe  zygonmtic  arch,  are  pointe  of  targe 
The  exceeding  simplicity  of  ita  third  molars  and  the  perstetence  of  the 
Old  as  a  distinct  bonej  are  points  of  small  difference,  but  yet  of  great  mor^ 
I  inifKvtance.  In  the  shortness  of  its  lachrynial  bone  it  resembles  the  other 
\  witlkotii  fiMdal  warts, 
lis  BasD>6tiDtal  suture  and  lachrymo^frontal  ridge  are  more  like  those  of  tbeae 
I  Iktt  duM  of  i^as  wervfa^ 
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inches. 
Width  of  naealB  .        .         1-5 

Maximum        (inierzygomatic) 

width         ....        6*8 
Maximum  frontal  (interector- 

biUJ)  width 
Minimum  vertical . 
Lacbrjmo -malar  line 
Height  of  lachrymal 


4-5 
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Length  of  posterior  upper  molar 
Breadth  of  anterior,  whidh   ii 

much  the  widest  lobe 
Length  of  posterior  lower  molar 
Breadth  of  anterior  lobe 
Intermolar  space  at  narrowest 

point 


incbct. 
"4 

o-S 


Fig.  8.  Left  lower  third  molar  of  Svs  andamanentit,  female,  i|  times  the  Datml 


This  tooth  shows  the  three  divisions  of  the  third  molar  of  the  tme  Suidat  is 
great  simplicity.  There  are  two  bicuspidate  lobes  corresponding  to  the  two  priiict|>al 
lobes  of  molar  i  and  molar  2,  and,  like  them,  enclosing  a  single  azygoe  lobe  in  the  middle 
line  between  them.  This  azygos  lobe  is  developed  from  the  second  bicuspidate  lobs. 
There  is  no  ridge  developed  in  Sus  andamanenns  on  the  anterior  part  of  the  tooth, 
i.  e.  on  the  face  in  contact  with  molar  2.  Posteriorly  to  two  bicuspidate  lobes^  vhick 
already  show  signs  of  wear,  are  seen  five  smaller  cusps,  occupying  in  all  a  mock 
smaller  space  than  the  rest  of  the  tooth.  In  the  males  of  Su$  cridatus  theie  five 
smaller  cusps  would,  as  in  well-fed  domestic  pigs,  occupy  a  very  much  larger  space 
relatively  and  absolutely  than  they  do  here,  or  even  in  Su$  gerofa,  var.  fertu.  In  Sm 
Itarhatut  the  third  lower  molars  are  as  simple  as  they  are  in  Sum  andamanoiwU,  and, 
like  this  Sa$,  have  the  third  molars  of  the  upper  jaw  simpler  still  than  the  lower. 
The  five  posterior  cusps  consist  of  one  placed  mesially  in  the  interspace  between  the 
primary  cusps  of  the  second  pair,  of  three  placed  like  the  dots  in  the  sign  *  •  * ,  and  of 
a  fifth,  not  constant,  accessory  cusp  placed  on  the  inner  side.  The  four  latter  art 
represented  in  the  upper  jaw  of  thift  pig  by  two,  and  in  Sum  harhaiw$  by  mm 
main  cusp. 


XXXI. 

NEW  POINTS  IN  THE  ZOOLOGY  OF 
NEW  GUINEA. 


Te£E  aathor  commenced  by  sayiog  that  the  zoology  of  New 
Gmnea  has  had  a  great  deal  of  research  bestowed  upon  it,  and  will 
yet  hate  a  great  deal  morej  as  a  coiiseqoen.ee  of  the  profit  which 
has  already  resulted*  A  point  which  recent  zoological  discoveries 
ia  New  Guinea  throw  light  upon  is  that  there  was  a  dry  land 
paflBage  at  one  time  between  Australia  and  New  Guinea,  recent 
diacoreries  in  the  latter  country  having  revealed  the  presence  there 
of  animals  eimilar  to,  or  identical  with,  some  found  in  Australia. 
This  is  held  as  proof  that  where  Torres  Strait  now  is  there  was 
ODoe  dry  land*  But  against  this  h}^ thesis  is  urged  the  difference 
bflUroen  the  vegetation  of  the  two  islands.  This,  however^  is 
icoounted  for  by  what  Herbert  Spencer  calls  the  circumambient 
medium.  Though  people  are  inclined  to  think  vegetables  consider- 
ably le68  sensitive  than  animals,  sometimes  they  are  more  sensitive 
to  heat  and  dryness;  and  the  author  believes  that  it  is  the  greater 
iendemess  of  the  vegetation  in  those  countries  which  accounts  for 
the  disparity  observable  between  the  vegetable  growths  of  New 
Guinea  and  those  of  Australia.  In  the  centre  of  New  Guinea  there 
ia  a  high  range  of  mountains,  which  attract  and  impart  moisture  to 
the  surronnding  country  j  while  the  interior  of  Australia  consists 
of  great  barren  plains,  which  harbour  no  moisture.  The  planto,  as 
tlnry  iiAve  not  had  the  means  to  prot^ect  themselves  available  to 
have  gradually  altered  their  form  to  accommodate  them- 
to  circumstances.  A  curious  creature,  covered  with  pricklee» 
ig  on  ants  and  other  insects,  and  unprovided  with  means  of 
militant  operations^  is  found  on  both  sides  of  the  Straits.  Two 
kinds  of  Eckidna  have  also  been  discovered  in  New  Guinea,  and 
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correspond! ng>  with  them  is  one  in  Tasmania  and  another  in 
Australia.  These  creatures  could  not  travel  over  water,  and  so 
there  must  have  been  land  communication  at  the  period  of  their 
original  distribution.  Quite  lately  an  Echidna  has  been  found  in 
the  south-west  corner  of  New  Guinea,  and  sent  to  Professor 
Rolleston  by  the  Rev.  Mr.  Lawes,  the  discoverer,  accompanied  by 
a  letter,  in  which  the  statement  is  made  that  this  is  the  first  ever 
found.  For  this  species  the  name  Echidna  lawesii  is  proposed.  The 
Cassowary  has  also  been  found  on  both  sides  of  Torres  Straits. 
Proof  of  the  existence  of  the  Tree-Kangaroo^  both  in  Australia  and 
New  Guinea,  Professor  Rolleston  also  considered  reliable.  At  its 
conclusion  the  paper  treated  of  the  Admiralty-Island  pig,  in  the 
first  part  of  which  Professor  Rolleston  pointed  out  the  peculiarity 
of  a  glabella. 


[Ab  no  deflcription  is  given  in  this  abstract  of  the  characters  which  distingaiah  tUs 
new  species  of  Echidna  from  other  species  of  the  same  genus,  I  wrote  to  C.  RobertaoOy 
Esq.,  Demonstrator  of  Anatomy,  University  of  Oxford,  to  ask  if  any  deacriptioa  of  the 
species  had  been  recorded  in  the  Catalogue  of  the  Museum  or  elsewhere.  He  answered 
that  he  was  not  aware  of  any  description  drawn  up  by  Dr.  Rolleflton,  but  referred  nM 
to  the  '  Proceedings  of  the  Linncan  Society  of  New  South  Wales,'  in  which  I  find  thai 
Mr.  £.  P.  Ramsay,  Curator  of  the  Australian  Museum,  Sydney,  contributed  March  j6, 
1S77  ('  Proc.  Linnean  Society  N.  S.  W.,*  vol.  iL  p.  31),  a  note  of  a  speciee  of  Echidna 
{'I  achygloatut)  from  Port  Moresby,  New  Guinea.  Mr.  Ramsay  distinguishes  it  ftvm 
the  TachytjloMiu  bruijnii  from  the  northern  parts  of  that  island.  He  deecribes  its  ««• 
temal  chamcters  on  p.  33,  and  states  in  a  footnote  that  he  has  'not  yet  learned  the 
name  which  has  been  given  to  this  new  Kpecies,  but  daily  expects  to  hear  of  it  firom  my 
friends  in  England.  Should  it  however  be  still  unnamed,  I  propose  for  it  the  name  of 
T.  latccjtii,  in  honour  of  its  discoverer.*  In  vol.  iii.  p.  244,  September  30,  1878,  hm 
stateit  that  Mr.  Goldie  has  obtained  three  other  specimens,  and  he  gives  the  1 
ments  of  each. — Editob.] 


XXXII. 


ON  THE  ROT  IN  SHEEP. 


Tub  English  Lake  District  presents  us  with  as  simple  a  case  fur 
tlie  investigation  of  the  cause  of  rot  in  sheep  as  any  other  portion 
of  the  wide  area  over  which  that  disease  has  spread,  with,  perhaps, 
the  exception  of  Buch  isolated  localities  as  the  Faroe  Islands:  for 
sheep  abound  upon  its  thousand  hills,  while  tlie  species  of  snails 
and  slogs  are  but  few,  and  the  conditions  of  its  geological  form- 
ation, of  its  fauna  and  of  its  flora  ditfer  as  widely  from  those  of 
QiaDj  other  regions  within  our  four  seas  similarly  affected  as  it  is, 
M  things  considered,  possible  for  them  to  differ.  Having  occasion 
to  visit  the  district  in  question  last  week,  I  used  the  opportunity 
for  making  a  few  enquiries  of  the  fanners  and  shepherds  there  as  to 
the  natural  history  of  this  plague.  These  enquiries  were  of  the 
simplest  kind,  anybody  can  repeat  them^  and  I  cannot  but  think 
that  the  answers  he  will  reoeive  will  incline  such  an  enquirer  to 
think  that  a  strong  a  priori  case  is  made  out  in  favour  of  the  view 
pat  forward  in  '  The  Times '  of  April  7,  to  the  effect  of  identifying 
the  black  sing  {Arion  aUr)  or  the  gray  slug  (Linuiw  a^reH(is)  as  one 
neoettary  link  in  the  chain  of  causes  concerned.  I  found  the 
oativea  as  intelligent  and  ol>servant  as  I  have  found  them  to  be 
any  time  daring  the  last  thirty-four  years  upon  natural  history 
qaestions  j  and  I  very  rapidly  got  the  following  facts  deposed  to  by 
them  irithout  any  prompting  on  my  part : — 

I*  The  fluke  disease  is  a  disease  of  low  grouods,  and  notably  of 
pastures  liable  to  be  flooded. 

S.  But  not  eatclusively  of  pastures  liable  to  be  flooded ;  for,  what 
is  of  special  consequence  as  going  some  way  towards  eliminating 
the  pond  snails  {Limnacm  ptreger)  and  others  from  the  charge  of 

etho  causation  of  fluke  disease,  the  pasturing  of  sheep  in 
ich  in  the  '  melancholic  poisonous  green/  which  a  wet 
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autumn   often   produces,  is  a  very  sure  way  for  prodoctog  tkf 
disease. 

3.  The  words  just  given  in  inverted  commas  are  not  the  csvt 
words  employed  by  my  informants ;  those  which  follow  ta%  ot 
pretty  nearly  so — *  a  single  bellyful  will  ^ve  the  disease.* 

4,  '  A  pasture  will  give  the  disease  at  the  back-end  of  tbe  year 
which  won't  give  it  after  Candlemas.'  This  means  that  the  winUf 
cold  and  rains  destroy  or  wash  away  the  larval  or  other  forms  of 
flukes  which  the  slags  brought  with  them  in  the  autumn. 

The  first  of  these  observations  is,  like  all  other  observations  aad 
all  experiments  concerning  the  matter  with  which  I  am  acquainted, 
utterly   destructive   of  Dr.  Harley's   suggestion   as   to   the  self- 
infection  of  sheep  from  their  own  droppiDgs    or   thoee   of  tb«ir 
fellow  sheep.     If  this  were  possible  why  should  it  not  take  plaee 
on  the  uplands  or  '  commons  * — as  the  liako  sheplierds  call  Um 
unenclosed  mountains — where  the  sheep^  for  the  sake  of  food  on 
those  often  limited  grazing   spaces  or  *alps/  or  for  the  salce  of 
shelter,  often  huddle  together  as  closely  as  they  do  or  can  do  il 
where  else  ?     It  is  destructive  also  of  the  oft  en -uttered  Rscript 
of  rot  to  damp  and  moisture,  the  mountain  ridges  of  Westmoi 
being  '  many- fountain ed  *  to  a  degree  never  dreamed  of  by 
critua  in  Mediterranean  districts^  or  realised  by  our  own  Lanreall 
out  of  these  *  rainy  isles,'    It  is,  on  the  other  hand,  confirmatory,  ii 
are  all  accurate  observations  on  the  subject,  of  the  view  whi 
asserts  that  the  presence  of  snail  or  slug  is  a  neoesaary  faetor 
the  causation  of  rot.     Snails  and  slugs  are  but  scantily  reprfisefi] 
if  present  at  ull,  on  mountain  tops ;  there  are  no  slugs  in  ¥i 
and  Tbchudi's  lists  of  high  Alpine  ranges;  and  these  dtetricta^  like 
salt  marshes,  owe  their  character  for  considered  *  soundness,*  as  the 
phrase  is,  as  n'gards  the  mo.st  destructive  of  sheep  diseaaeet  to  this 
absence  or  paucity  of,  at  least,  certain  mollusca* 

I  was  first  put  in  this  pursuit  upim  the  slimy  trail  of  the  sliigt 
and  snails  specified  by  various  well-known  facts  which  it  is  here 
nnnecessary  to  specify*  The  number  of  the  mollusca  which  tt  is 
Moessary  to  trouble  about  appears  to  me  to  be  very  distinctly  and 
retf  oonveniently  limitetl  by  the  fact  iwinted  oat  by  the  late 
WtlleiDoes-Suhmi  one  of  the  •  good  company  of  famous  knii^U^y 
upon  U.  M.  Challenger,  as  to  the  Faroe  Isknde.  The  Fardfl 
Islands  are  afflicted  by  the  rot^  but  they  have  only  eight  maOs  ao^^ 


ilugs,  all  told,  out  of  which  to  cho^^se  tlie  guilty  party  or  parties. 
These  are,  as  enumerated  in  Siebold  and  KolHker's  *Zeitschrift* 
for  1873  (vol.  xriii.  p.  339),  Linutx  agrestis,  Limax  murginaius, 
Vitrina  pellucida^  H^alina  aUiaria^  Limnneus  pereger,  Limnaeu9 
imncaiulua^  Arlon  ater,  Anon  c'mctm.  That  the  fluke  of  the  Faroe 
Islands  sheep  spends  a  considerable  part  of  its  life  as  a  parasite  in 
one  or  more  of  these  mollusca  admits  of  about  as  much  doubt  as 
the  statement  that  the  '  giddy  '  disease — the  *  sturdy,*  as  the  Lake 
District  shepherds  pronounce  the  Prench  word  efourdi — of  the 
sheep  is  similarly  dej>endent  upon  a  to-and-fro  shuttlecock  alterna- 
tioD  of  one  animal  between  two  others.  I  do  not  say  that  it  is 
neceesarily  in  one,  and  one  only,  of  the  specified  eight  molliisca. 
Undoubtedly  the  fluke,  like  other  parasites^  may,  in  its  sporting 
tour,  infest  many  hosts.  As  a  matter  of  fact,  this  particular  fluke 
^Fainola  hepatica)  in  its  adult  stage  infests  some  dozen  mammals 
beside  the  sheep  and  ourselves.  But,  as  a  matter  of  speculation,  I 
iodine  to  think  that  the  flnke  in  its  younger  days  is,  like  some 
other  animals,  a  little,  or  indeed  a  good  deal,  more  particular  as  to 
where  it  lodges  than  it  is  in  later  life.  As  a  matter  of  practice  at 
any  rate  there  is  no  need  t'O  tell  farmers  to  be  on  their  guard 
against  snails  which  do  not  infest  their  pastures,  and  of  the  eight 
just  specified  they  need  usually  in  England  only  look  to  the 
black  slug  and  the  gray  slug.  Willemoes-Suhm  suspected  the 
^ray  slug,  I  suspect  the  black  slug ;  partly  on  account  of  its  very 
wide  distribution  in  space  (it  having  been  found  as  a  'spectre  noir* 
in  Prince  Jerome  Bonaparte's  voyage  to  Jan  Mayen's  island), 
partly  from  the  facts  furnished  to  me  by  Mr,  D.  Gresswell, 
M.R.C,V.S.,  of  Louth,  to  the  effect  that  sheep  which  have  been 
feeding  on  turnips  harbouriog  'black  jacks*  will  die  of  rot  even 
when  shifted  on  to  salt  marshes.  Any  inhabitant  of  the  Shetland 
Islands  who  wnll  inform  us  that  sheep-rot  does  infest  his  country, 
or  any  inhabitant  of  Siberia  who  w^ill  inform  us  that  it  does  not 
infest  his,  will  settle  the  question,  in  a  preliminary  way  at  least,  in 
bvour  of  the  black  slug.  For  'this  very  common,  beautiful,  and 
esceedingly  variable  slug,*  as  Forbes  calls  it,  is  not  found  in 
Siberia,  and  the  LI  max  agreith  is  ;  while  in  the  Shetlands  the  case 
of  diJiiribution  is  precisely  reversed.  Whoever  will  furnish  us  with 
the  information  required  will  be  indeed  a  *  true  farmers*  friend.* 
Anyhow,  the  line  of  prevention  indicated  in  my  previous  letter  of 
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April  7th  ^  is  the  same  whichever  animal  is  the  one  to  be  blamed, 
or  if  both  are.  And  in  confirmation  of  what  I  there  recommend 
let  me  say  that  rot  is  comparatively  rare  in  the  Lake  district, 
while  the  pasturage  of  ducks  and  geese  on  marshy  ground  is  a 
branch  of  agricultural  industry  greatly  developed.  It  was  with 
much  pleasure  that  I  saw  two  large  flocks— one  of  ducks,  the  other 
of  geese — ecAelonned  some  hundred  yards  or  less  apart  on  such 
ground  there.  They  will  keep  down  both  black  and  gray  slugs  u 
fast  as  they  appear,  without,  so  far  as  is  known^  incurring  any 
danger  from  this  fluke. 

^  [lu  thU  letter  he  recommended  the  employment  of  birds,  especUllj  dueki,  for  th« 
destruction  of  the  snaib.  As  sheep  lick  up  snidls  for  the  sake  of  tha  reliih  which 
their  salt  taste  imparts,  he  recommended  that  blocks  of  rock  salt  should  be  pisosd 
convenient  for  the  sheep  to  get  at. — Editor.] 


[The  publication  of  the  above  as  a  letter  in  the  'Times*  of  April  14,  1880.  i 
the  Royal  Agricultural  Society  of  England  to  offer  a  grant  to  Dr.  RoUestoD  for  am 
investigation  into  the  life-history  of  the  liver-fluke.  Dr.  RoUeston  was  onahlo  to 
undertake  the  research,  but  recommended  to  that  Society  one  of  his  pupils  and 
demonstrators,  Mr.  A.  P.  Thomas  of  BalUol  College,  who  commenced  the  investiga- 
tion on  June  7,  1880.  The  results  of  his  enquiry  have  been  incorporated  in  pie- 
liminary  reports  to  the  Royal  Agricultural  Society  ('Journal,'  voL  zvii^  1881,  p.  1 ;  voL 
zviii.  1882,  p.  439),  and  in  'Nature,*  vol.  zxvi.  p.  606.  Mr.  Thomas  communicatad 
more  elaborate  memoirs  to  the  Royal  Agricultural  Society  of  England,  October, 
1883,  printed  in  their  'Journal,'  vol.  zix.  S.  S.  part  1,  under  the  title  'The 
Natural  History  of  the  Liver-fluke  and  the  prevention  of  Rot;*  and  to  the 
'Quarterly  Journal  of  Microscopical  Science,*  January,  1 883,  under  the  title  'The  Uf^ 
history  of  tlie  Liver-fluke  (Fatcioia  hepatica)?  The  conclusion  at  which  be  has 
arrived  is  that  the  Lymnaeut  truncaiulus  is  the  only  English  mollusc  which  can  serve 
as  intermediate  honi  to  the  liver-fluke,  though  it  is  possible  that  in  other  oountriea 
some  other  mollusc  may  bo  the  intermediary.  It  was  at  one  time  thought  tbat» 
although  FoBciola  hepatica  occurred  in  Australia,  the  genus  Ljpnnanu  did  not  exisi 
there.  Mr.  W.  Ilatchett  Jackson  has  directed  my  attention  to  a  paper  by  Mr.  E.  A. 
Smith.  'On  the  Fresh-water  Shells  of  Australia,'  in  the  'Proc.  Linnaean  Society 
(Zoology),'  vol.  16,  p.  255.  in  which  he  enumerates  eleven  species  of  Lysiaasiit,  oos 
of  which,  Z.  vidoriae,  is  almost  identical  with  L.  tnuuxUidia. — Editoe.] 


XXXIII. 

^OTE  ON  THE  GEOGRAPHICAL  DISTRIBUTION 
OF  LIMAX  AGKESTIS,  ARION  EOETENSIS, 
AND  FASCIOLA  HEPATIC  A. 


That  some  not  inconsiderable  confusion  exists  as  to  the  qucBtian 
of  the  existence  of  Arlon  aier  and  Limax  agrestu  in  Greenland,  will 
be  seen  from  the  following"  quotation,  to  be  found  as  hereinafter 
specified  (*  A  Manual  of  the  Natural  History,  Geology,  and  Physics 
af  Greenland,  together  with  Instructions  for  the  use  of  the  Ai'ctic 

^ Expedition.'    1875.    London): — 
(i^.  IS^.)  'MifUmea  Grotidandica : 
ClMsis  i.  AKDROGYNA,  Morclu 
_  Ofdo  i.  GiuPBiLA,  Fdr« 

B  *i.  ^ff<m/»t#cti4«  MilU.    Fhjbably  mtroducad.     L.mgrmH$t 

V  L.,  ncoording  to  Wortnakiold. 

■  Thd  «peciei  mftrk^  with  &a  *  are  doubtful  iuhibbit&Dte  of  GreenlAod/ 

Prefixed  to  the  list  whence  the  above  passage  is  taken  is  a  note 
to  the  effect  that  the  list  is  the  '  Prodromus  Faunae  MoUusconun 
Ofoenkndiae  (in  Ilink*s  'Gronland/  &c.,  1857,  pp,  75-1  co).  By 
Dr,  O,  A.  L,  Mtireh.  Revised  and  augmented  by  Dr.  O.  A.  L.  Morch, 
DniverBity  Museum^  Copenhagen*     April,  1875,' 

On  referring,  however,  to  the  Prodromus  itself,  as  published  in 
Duikh  in  1857J I  find  the  entry  which  concerns  us  stands  simply 
thus:-- 

Order  i.  Gbofbila. 
GeiL  i  Liuiojtf  L, 
*t,  L,  agrtttii,  L.  (ifcdftWarmskjold). 
^  Bedgnv  mi  Afteas  Forekoroit  pA»  QriMiUaid  ikke  er  cikker.* 

That  is  to  mj,  that  the  line  in  the  entry  given  in  the  Manual  of 
1875 — **Arumf»icuSf  Miill.  Probably  introduced' — ^is  altogether 
somethiDg  fresh  and  new ;  whilst  the  asterisk,  denoting  that  the 
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animal  so  marked  is  possibly  not  indigenous,  waa  remoTed 
Limax  agrestis,  and  prefixed  to  the  curious  name  *Arki&  fii 
Miill/ 

It  is  difficult  to  understand  how  the  late  Dr.  O.  A.  L.  Mordi  < 
have  come,  in  1875,  to  alter  his  previous  entry  in  thi» 
For  the  name  '  Arion  *  was  unknown  t^  Miiller,  the  author  of  ikn 
^Historia  Vermium,'  having  been  introduced  into  malacology  lif 
F^russac,  as  he  himself  tells  iis^;  and  as  regards  the  anitnal  tiailf, 
on  the  supposition  that  Dr»  March,  by  his  entry  *  Ariom  ft^tcmB, 
Mull.,'  intended  to  have  written  '  Limax  fuMcm^  MiilK;*  and 
knowing  that  this  Limax^  so  called  by  Miiller,  was  reiJly  an  Arw 
(Aorfemis),  and  not  a  slug  with  a  posteriorly  placed  respiratory  ialH 
and  a  continuous  shell,  it  is  still  more  difficult  to  see  bow  he  oodd 
have  added  the  word  X»  a^redis^  L.,  apparently  as  a  aynonyim 
For  in  the  thirteenth  edition  of  the  *  Systema  Naturae,*  tonu  t 
pars  vi.  pp,  3101-3102,  the  (true)  *  Limas  agrestis '  is  distinginahcd 
from  the  ^ Limax  fu9cm* {^ Arion  koriemh  hodie)  of  'MiiUe(r«  Hist 
Verm,  ii,  p.  ii,  n.  209.' 

On  referring  to  Dn  O.  A,  L.  Morch's  *  Faunula  Holloscaraiii 
Iskndiae/  communicated  on  the  13th  April  1866^  and  publislifd 
in  1868,  in  Danish,  in  the  *Vidcnsk,  Medd*  fra  den  naturhist 
Forening  i.  Kbvn/  pp.  185-227^  I  find  at  p.  196,  3,  that  ^  LimutM 
affre^tU,  L.*  stands  with  a  ?  after  its  name,  even  though  there  can 
be  no  doubt  from  references  to  Olafsen^  several  of  which  are,  in 
fact,  given  by  Morch,  that  a  gray  slug,  as  well  as  the  black  alttft 
Arion  ater^  exists  in  Iceland.  And  a  suggestion  at  the  end  of  II10 
entry,  to  the  effect  that  the  specimens  may  possibly  belong  to  tha 
species  Limax  ttndlui^  appears  to  explain  the  praenoe  at  thm 
beginning  of  it  of  a  ?  after  the  words  Linmm  a^nUi, 

P**rhnp8,  thereforej  the  true  explanation  of  the  entry  in  the 
Manual  of  1875  is  as  follows.  In  the  interval  between  1857  and 
1875  n  !>]nck  slug  may  hare  been  proved  to  Dr.  Morch *s  satisfiict&Mi 
to  luive  been  found  in  Greenland,  and  he  may  have  identified  it  ■■ 
the  Arion  J'uMcvi  of  Moquin-Tandon,  which  is  the  same  aa  the  Afimm 
korUnii^  of  F^russac,  and  as  the  Limax  /u4CU4  of  MiUker  ud 
Linnaeus ;  and  he  may,  by  a  very  sli<^ht  slip,  have  entered  it  ae 
^Aricm/uiruiif  MiilU,*  init^  of  'Arion  fuiCHJi,  M(x}uin-Taiidoo,'  or 
*  JAmam  /n9cu*,  Miill/  To  his  addition  'ProWbiy  tntfodtmri,* 
*  *  Hisl.  Nttl.  dei  MoUoKiuei,'  IL  tSjo-1851,  pp.  t|  sad  $4. 
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ijection  might  be  taken  on  tlie  ground  that  there  is  no  very 
^ a  priori  reason  why  an  Arion  sliould  not  exi«t  in  Greenland, 
considering'  that  it  exists  in  leeland,  the  land  shells  of  whieh 
Mordi  himself'  allows  are  nearly  allied  to  those  of  Greenland,  and 
ifl  not  only  an  acknowledt;^d  member  of  the  cirennipolar  futina  '^, 
but  the  most  abundant  of  all  slu^  in  Finmark  and  Lapland.  It  is 
etirious — and  not  only  curious,  but  in  view  of  the  question  of  the 
distribution  of  Fasciola  iepatica  also  important — to  note  what 
foUoWB,  In  1875  Dn  Miirch  appears,  after  thus  adding  Arion 
JUfrUm$i^  to  his  former  list  of  Greenland  mollusea,  to  have  been 
content  to  leave  the  entry  of  '  Limax  agreUis,  L.,  according  to 
Warmskiold,*  untouched,  though  in  smaller  type,  feeling  probably 
that  as  the  entry  of  the  animal  was  overtly  made  only  on  the 
anthority  of  Wormskiold,  he  was  in  no  way  pledged  either  to 
holding  that  it  was  Limax  agresli^^  and  not  Ltmax  fenelii/s,  which 
«diled  in  Greenland,  or  indeed  to  holding  that  any  Limax  what- 
€fTer  existed  there.  What  completes  my  case  is  the  fact  that  in 
1877,  when  preparing  a  list  of  the  Greenland  mollusea  for  the 
English  translation  of  Dr.  Eink's  'Gronland/  of  1857,  Dr*  Morch 
omits  all  mention  of  Limax  ugrcdis  altogether,  and  bis  entry  runs 
la  foUows  (p.  436) : — 

•Cb^L  AKDROGYNA. 
Order  i.  GKtJPHiLA^  F^t, 

I.  Arion /uicm.    Probably  introduoecL* 

If  we  follow  Dr,  Morch,  therefore,  we  shall  strike  Limax  agretii^ 
out  of  the  list  of  Greenland  mollusea^  and  hold  that  Arion  Aarfensis, 
which  exceeds  it  in  number  in  other  circumpolar  regions,  has  in 
Greenland  displaced,  or  at  any  rate  replaced,  it  altogether. 

If,  however,  Limax  agteiiiv^  notwithstanding  the  advantage  which 


*  8e*  MftniuJ,  p.  135. 

*  WMmAoftt^  Indeed,  in  hU  'SibiriAche  ReisV  ii,  1851,  p.  419,  omits  tbe  daida 
off  tUi  msM  eiog  from  hii  Ust  of  Circumpolv  Freeh wnter  aiul  LAnd  MoUtW38«  Unifive 

\  Hffiber  on,  i  0.,  ttjt  in  n  note,  '  VieUeicht  bt  Limax  (Arion)  $uth/u*rii«,  Drmp. 
(Dto»{i.**Moa.**  p.  115.  p).  ix.  8  ;  Limojc  fa^eiattu,  NiUson,  "  Hiit.  Moll.  Suec/*  t833» 
p.  ^)  else  ciiCttmpcAMe  Art  diews  Ge^chtechtes ; '  and  he  prooeedfl  to  note  tta 
dkuawiMf  bjr  himeeir  wiUdn  the  pdbir  circle  in  Finland,  feeding  on  sphAgnuui,  as  also 
la  I^filftiid.  foedhig  on  fungi,  up  to  69''  N«  Lat.  Schreok  ('  ICelee  m  Amurlande/ 
iSf^f $67.  ii.  p-  69J),  wbiUt  identifying  the  Limax  tub-ftueti$  of  Draparuaud  with 
ihm  Ari^n  k&fUmtia  of  Ffruwuip  mad  so  with  the  Limax /u§eus  of  MtUleraiid  Linnaeue, 
I  tiie  view  ee  to  ite  drcnmpolar  character^  and  uses  it  aa  an  argument  for  iU 
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its  coloration  tnig-ht  be  supposed  to  have  been  likely  to  girt  tU  w 
beaten  in  the  struggle  for  existence  in  eircum polar  distrielft  hf 
Arion  horUnms^  of  about  the  same  size,  bnt  of  such  difiereiit  i 
in  other  districts,  if  not  in  the  North  ^,  as  not  only  to  hare 
called /?/^«^  and  iuh-ftacui,  but  even  to  have  been  confounded  wiA 
the  true  Arion  ater  (from  which,  indeed,  it  is  mainly  distiiigittshid 
by  its  more  mesially  placed  respiratory  orifice  and  its  mftU  Mi]b 
it  surpasses  Arion  korlemii^  in  more  southern  latitudes, 

MiddendorfT  indeed  expressly  says,  L c. :  'In  Siberiea  t^isf  icb 
diesen  Limax  [Arion  kortetms)  ntcht,  sondem  nor  einen  emiigttt 
kleinen  Limax  in  Starowoj  Gelurge,  welcher  dem  Limax  afrwtiu^  Ia 
rccht  ahnlieh  sehe/  But  this  absence  from  Siberia,  to  whicli  F. 
Schmidt's  silence  as  to  its  presence  bears  some  testimony,  may  bt 
paralleled  by  the  similar  absence  of  Pahdina  vmpara  (Mttlcl4;cidorC 
l.c«,  p.  426)  and  of  crayfishes  from  the  Siberian  river  basins^  sad, 
as  in  those  two  cases,  when  compared  with  the  facts  of  a  dislribntioa 
elsewhere  does  not  disprove  a  circura|K>lar  character. 

Gergtfeldt,  '  M^m.  Sav.  Etrang.  St.  P^tersbourg/  1859,  515  (n), 
refers  to  some  few,  small^  ill-preserved  specimens^  'eintge  iiwigf 
kleine  und  schlecht  erhaltene  Exemplare  *  of  slugs  from  Irkotric 
and  Wilni  and  from  the  Amur,  and  speaks  of  them  under  tht  aaais 
Ariom  ater.  Their  small  size  may  justify  us  in  6up{>osing  them  to 
have  been  Ariour  horfenm ;  and  the  bad  state  of  ]>reservati<m  in 
which  they  were,  and  which  makes  Gerstfeldt  himself  speak  double 
fully  of  his  identification,  p.  535  (3i)»  makes  this  note  af  tbstr 
presencse  less  authoritative  than  it  otherwise  would  have  been,  and 
has  caused  Sohrenk  to  suggest  that  they  were  in  reality  specimtas 
of  timam  agruti^. 

An  ilUiMtmtion  of  the  paucity  and  rarity  of  Limam  afn»ti§  in 
circumfwlar  regions  is  furnished  by  the  entry  made  by  Friedrieli 
Schmidt  in  his  list  of  Animals   from   the  Begion  of  the  LoKrer 


*  Kven  in  Bagljind^  wii«r«  tli*  Aritm  kofUmit  h  oHia  of  « *  lUcp  blnit  hlfilr,'  sftA 
W  I  fyvprnTt,  Oie  *  Bkck  Jack  *  of  igrkuliurUUk  it  it  not  rmly  '  j«lta«uk*  m  "tm  ii 
*gr^y  or  (^rv«tiCili-^iiijr  * (LtmU  Ee«v«V '  BHtliJi  ImdA  Mid  Fr«ahirftlar  MaUmia,  |i*  1 1). 
lo  AmoorUBil  il  b  * gnngtXbXkk*  witk  tluw  ^aipm  om  6otmX  aad  two  1 
mvtowm  «nm;  whSlA  iu  rifal  the  Umtm  «^mii$  it  a«mb«d  m 
stetOittlkbfmi.*    BM8clir«iik.Lc. 

&  ^  114*  Mt$u 
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YeDisei^  'M^m.  Acad.  St  V€tershomg*  1872,  p.  48,  as  to  this 
eminently  social  mollasc:  'In  einem  faulen  Treibholzstamm  auf 
den  groeBen  Brjochow  Insel  (70**  N.  Bn)  ifi  eitiem  Exemplar  gefun- 
den.'  But,  ^€r  contra,  in  Amoorland,  Schrenk  tells  us,  1.  c,  that 
Jsm^m  a^egtU  outnumbers  Arion  hortensu^  just  as  Arhm  horietms 
outnamber$  Limaw  agresfh  in  Sweden^  Finland,  and  Lapland,  and 
thfti  while  Limax  agresih  spreads  into  Spain,  Portugal,  Italy, 
Algeria,  and  the  southern  slopes  of  the  Caucasus,  Arion  hortcnsU 
rc«cbes  no  farther  south  than  the  southern  slopes  of  the  Pyrenees 
And  Alps, 

In  a  letter  published  in  the  *  Times,*  April  14,  1 880,  and  repub- 
Uriltd  with  certain  omissions  in  the  'Zoologische  Anzeiger,'  May  24, 
p.  158—260  (Article  XXXII),  I  suggested  that  Arion  aier  may  he  the 

*  Zwi^ckenmrth^^  or  one  ^  Zm^ckenwirfi,'  to  Famola  iepafiea.  For, 
calling  the  small  black  slu^;  upon  the  distribution  of  which  I  have, 
folloiring  Schrenk  and  Middendorff,  just  been  writino^,  ^  Arion  afer,~ 
I  hATe  the  example  and  authority  of  Forbes  and  Ilanley,  and  I 
Uiink  that  of  Gerstfeldt*  But  now,  following  Schrenk  more 
doeely,  I  should  call  it  Arion  hortensis^  and  should  wish  to  be 
tniiderstood  to  be  of  opinion  that  it  M^ill — as  I  hopc»  by  means  of 
experiments  now  being  carried  on  in  my  laboratory  by  Mr.  A,  P. 
Tbofims — ^he  ultimately  shown  that  the  smaller  of  our  two  British 
ArioBS  Rally  is  one  at  least  of  the  hosts  infested  by  the  sheep- 
ftnki^  JJMCfWtf  hcpadca  1. 

Ab  regards  the  distribution  of  the  Fasciola  hepatica  in  northern 
r^gMBB  we  have  the  authority  of  Leuckart,  *  Die  Menschlichen 
PttititeDi'  i.  p.  531,  1863,  for  saying  that  it  is  found  in  Greenland 
and  North  America  ;  and  the  same  excellent  authority  quotes  (1.  c-, 
ii*  p.  870^  ^876)  Krabbe  to  the  effect  that  it  is  not  found  in  Iceland. 
The  last  statement  is  confirmed  by  Jousson  in  *  Deutsche  Zeitschrift 
fiir  Thiitrmedicin  und  vergleichende  Pathologie/  Bd.  v.  Heft  vi» 
1879,  p.  413,  in  the  words  'Leberegein  kommen  in  Island  nicht 
vor.'  I  wish  to  add  that  there  is  no  mention  of  the  disease  which 
Fasciola  kt'paiica  causes  in  Olalsen's  and  Povelsen's  two  volumes  of 

•  Tni%*els  in  Iceland,'  though  the  diseases  of  sheep  are  rejxatedly 
treated  of  by  those  authors^*     And  a  similar  remark  may  be  made 

'  [Fhrai  !>!•  editotiAi  tioie  Append  etl  to  the  immediAielj  preceding  Article,  tt  wiU 
\m  mim,  thfti  31r«  T1uniiu*i  cxperiraenti  rei«ulted  in  the  ooadosion  tliftt  lAmikaimt 
tnm$ai^s  m  the  intarniediaie  boat. — Editor.] 

^  S*e  QOTSnMi  tnaiUtiofi  pabUthed  in  1794,  I.  pp.  112-280 ;  ii.  pp.  46,  198,  199^ 
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as  to  Siberia  ;  neither  MiddendoriT,  nor  Badde,  nor  the  grtui  Ftdlus 
treatiDg  as  they  do  so  exhaustivelj  of  the  natural  history  of  HmX 
region,  ever  within  my  knowledge  make  any  aUusion  to  th«  cxi* 
one©  there  of  Fasciola  hcpatica  aa  a  cause  of  sheep  diseace. 
regards,  however,  the  existence  of  this  animal  and  of  the  sheep 
in  Greenland,  as  testified  by  Leuekail,  I  ivish  to  lay  alongsidi*  oft 
the  following  statement  from  the  English  translation  of  Riitkll 
*  Greenland '  alrexidy  referred  to,  and  edited  by  Dr.  Robert  Broi 
in  1877.  There,  p»  97,  it  is  stated  that  about  the  year  1H55  there 
were  in  the  whole  of  Greenland  only  from  thirty  to  forty  eowi^  i 
hundred  goats^  and  twenty  sheep,  and  that  this  handful  of  cattle 
were  located  at  Julianshaab,  on  the  west  coast.  A  statemeDi  to 
the  same  effect  is  given  by  Dr.  Brown  himself  in  the  *MaDiiml  of 
Arctic  Instruction,*  1875,  p,  27.  Surely  if  the  rot  still  exisii  m 
Greenland,  and  has  not  shared  the  fate  of  so  many  other  forma  of 
life  which  have  finally  left  its  inhospitable  shores,  we  hm?e  in 
Julianshaab  a  simple  ease  and  a  circumscribed  area  whereiii  to 
prosecute  research. 

If  the  presence  of  Fasciola  Aepatiea  in  an  isolated  locality — tliat  of 
Jultanshaab,  on  the  west  coast  of  Greenland — is  likely  to  prote 
instructive,  its  absence  from  Iceland  may  also  throw  some  light 
upon  the  subject.  Most  or  all  of  the  motlusca  whieh  h^ve  beeo  or 
oan  be  supposed  to  act  and  suffer  as  ZwuchenwirtA  for  the  J^asei§U 
are  to  be  found  in  Iceland,  viz.  Arion  ater^  Arion  iorimsU,  L4m9M€^^ 
ifuneatula  and  Limnaea  jpere^ra  ^»  as  weU  as  PlamrbU  raittmdafms,  l^f 
not  PlanorhU  marginatus.  And  that  abundant  opportunities  for  t\m 
introduction  of  Faicioia  hepaiica  into  Iceland  have  been  given  hf 
the  importation  of  sheep  from  abroad  is  learnt  from  what  OUfaen, 
I,c,|  ii.  pp.  198^199,  tells  us  as  to  the  ascription  of  another  sort 
sheep  disease  to  such  importation* 

I  incline  to  ascribe  this  immunity  from  rot  which  tli# 
enjoy  in  Iceland  to  the  habit  whieh  they  in  eommoQ  with  the 
Shetland  and  Orkney  sheep  have  of  feeding  between  h||»li«  lad 
low-water  marks  upon  tlie  sea-weeds  specificHi  by  Olafecn  to  rmemm 
pinagea,  q.v.,  Lo«,  i.  333,  979,  ii.  198,  and  I^w,  *  Domestic  Aninuda 
of  Great  Britain/  p.  59.  The  Ftuciola  iepafka  is  a  freshwater 
animal,  and  would  not  of  eourae  be  picked  uj)  in  Kuch  a  locsUtjr  m 
the  interval  between  '  Ebbe  and  1*1  uth/  to  whieh  the  eheep 
*  Bm  M^rah,  * Faa&tila  Mpnaaftermn  [■kiaJtaa,*  1868.  pp.  ti  uid  id. 
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even  on  the  dark  nights  of  winter.  It  is  possible  to  speculate  as  to 
the  virtues  of  salt  as  an  anthelminthic,  and  to  suggest  that  it  may 
act  either  by  enabling  a  better  gastric  juice  to  be  secreted,  and  so 
giving  the  sheep  a  better  chance  of  digesting  the  larval  faseiolae 
when  swallowed,  or  by  provoking  a  more  copious  flow  of  bile,  and 
80  washing  the  young  fluke  out  of  the  gall-ducts.  This,  perhaps, 
IB  not  the  place  for  such  enquiries.  But  it  is  a  pure  natural 
history  fact  that  localities  rich  in  deposits  of  salt  are  favourable  to 
the  growth  and  health  of  sheep  ^.  Pallas,  in  the  wonderful  eleventh 
Fascicnius  of  his  '  Spicilegia  Zoologica,'  dwells  on  this  in  reference 
to  the  Steatopyg^us  variety  of  the  domestic  sheep  at  pp.  65-^7 ; 
and  with  reference  to  the  Argali,  the  Ovufera  Siberica,  supposed  to 
be  the  parent  stock  of  Ovis  aries,  var.  domeslica,  he  writes  thus  at 
p.  12 :  'Omni  vero  tempore  ubi  possunt  loca  salsagine  roridaquibus 
nniversa  Siberia  abundat  crebro  frequentant,  terramque  sale  foetam 
cavant  quod  cervino  quoque  generi  solemne  est.' 

*  [The  importuioe  of  the  reoommendation  of  salt  as  an  anthelminthic  has  now  been 
pncticaUy  tested.  Mr.  A.  P.  Thomas  has  proved  that  common  salt  in  very  small 
pffoportioDS  is  fatal  to  the  redla  and  sporo-cyst  of  Fasciola,  as  also  to  Limniuus  trun- 
mimlms,  which  serves  as  host  to  the  intermediate  forms  of  the  liver-fluke.  Mr.  T.  P. 
Hcaih  has  published  an  experiment  in  the  'Western  Morning  News/  Oct.  14,  188 a 
(died  in  Mr.  Thomas*s  paper  in  '  Joom.  Koyal  Agric.  Soc.  of  England/  vol.  xix.  S.S. 
paii  I),  in  which  sheep  fed  on  permanent  pastures  with  salt  mixed  with  oats  were 
quite  •onnd,  whilst  others  to  which  salt  was  not  administered  were  affected  with  liver- 

ftllktlS.^EDITOB.] 
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XXXIV. 

RESEARCHES  AND  EXCAVATIONS  CARRIED  ON 
IN  AN  ANCIENT  CEMETEilY  AT  FRILFORD. 


1  paper  which  I  have  the  hoBOur  of  laying  hefore  the  Society 
Antiquanes  was  drawn  up  by  me  at  the  suggestion  of  J.  Y» 
Akerman,  Esq.,  F^S.A.,  and  in  the  hope  that  it  might  serve  as  a 
eontinaation  of  his  *  Report  of  Excavations  in  an  ancient  Cemetery 
at  Frilford,  near  Abingdon,  Berks,'  which  may  be  found  in  the 
Society's  Proceedings  for  May  25^  1865. 

During  the  years  1867  and  1868^  I  have  fi*om  time  to  time,  by 
the  kindness  of  William  Aldworth,  Esq,,  the  owner  of  the  soil,  been 
allowed  not  only  to  watch  such  quarrying  operations  as  have  been 
carried  on  upon  the  site  of  this  cemetery,  but  also  to  conduct  some 
excavations  there  independently  of  that  work.  The  results  of  my 
obaervationi  I  have  arranged  under  two  heads,  Pirstj  I  have  given 
an  account  of  the  objects  and  diBCOveries  of  a  purely  archaeological 
cbaracter ;  and,  secondly,  I  have  specified  the  various  conclusions 
to  which  my  examinations  of  the  very  extensive  scries  of  human 
renmins  have  seemed  to  me  to  point  more  or  less  doubtful ly»  Ap- 
pended to  this  paper  ^ill  be  found,  first,  a  detailed  catalogue  of  all 
tlie  very  numerous  objeetsi  both  of  archaeological  and  of  anatomical 
tiiteregt,  which  the  liberality  of  Mr.  Aldworth  has  transferred  to 
Hxe  University  Museum ;  secondly,  a  tabular  catalogue,  giving  in 
one  view  the  number^  the  age^  the  stature^  and  the  nationalities 
of  the  human  remains ;  and  thirdly,  a  catalogue  raisonne  which 
pranots  a  similar  coup  etml  of  the  different  objects  of  cardinal 
importanoe,  which  have  served  as  fixed  points  for  my  various 
identifications. 

Mr,  Akerman's  investigations  had»  as  may  be  seen  by  referring 
to  his  paper  already  cited,  led  him  to  the  conclusion  that  Roman  or 


SS2 


EXCAVATIONS  IK  AK  AKCIENT 


UomaDO-British  and  An;^-1o-Saxon  intcrmeDt^  were  both  alike  U>  be 
found  in  the  FriUbrd  Cemetery,  but  that  the  majority  of  ihem 
boloDged  to  the  hitter  of  the  two  natioDalities.  I  have,  bowerer, 
by  the  discovery  of  Anglo*Saxon  cinerary  urns  placed  superfieiilly 
to  the  reliclese  graves  of  which  Mr.  Akerraan  speaks,  heesik  cxmb- 
pelled  to  refer  these  inhumations  to  a  period  anterior  to  tliil  of 
Pagan  Saxondom,  and  to  differ  herein  from  the  iostraetor  froiD 
whom  I  have  learned  and  to  whom  I  owe  so  mnch.  It  is 
this  discover^'  of  An|^lo-Saron  cremation  oms,  conUining 
cidcined  human  bones,  and  Jiolding  when  discovered,  retail vdy  to 
relicless  or  all  but  reliek'ss  skeletons  found  in  the  gromri  bdoir 
them,  a  position  from  15  to  18  inches  nearer  the  surface,  lliat  I  nit 
almost  the  only  conclusion  to  which  I  have  ventured  to  otmm  ti 
opposition  to  Mr.  Akcrman's  views.  But  it  is  hoix^l  thst  a  retmi 
of  the  somewhat  extensive  series  of  observations  made  to  this 
oemetery  during  the  last  two  years  may  serve  to  cast  some  light 
upon  certain  moot  points  upon  which  Mr.  Akerman*8  invCTt^tltOtti 
did  not  give  him  an  opportunity  of  remarking. 

The  cemetery  is  situated  in  the  angle  intercepted  betwten  Umt 
left  bank  of  the  river  Ock  and  the  road  leading  from  Frilford  to 
Wantage.  Frilford  '  Field '  is  now  brought  under  coltivatioii,  hot 
the  tradition  that  this  portion  of  it  is  haunted  still  surviret  to  tht 
recollections  of  the  rustics,  one  of  whom  informed  me  that,  tboagffa 
he  ha*l  never  seen  them  there  himself,  ghosts  were  supposed  I0  bf 
particularly  likely  to  be  seen  at  a  single  thom*bush  ^  whieb  ilood« 
■ome  time  back,  close  to  the  site  of  these  gravoe.  Great  numberi 
of  Roman  coins  have  been  and  still  are  found  by  la1>0UTers  { 
in  ordinary  agricultural  work  all  round  this  spot ;  and 
of  wmj  many  varietiee  of  Roman  i)ottery  are  equally  aeoMnblt, 
tbonghi  of  course,  much  more  abnndaiitf  00  and  in  tlie  anpsfflml 

*  Tkf  growth  of  Ikis  Ibotn-boib  may  l^ve  b^wi  ■4MsWifnyil  hm%  bni  w  kaaw  tkmg 
ihonu  wmt  pofpoMXy  jilBiitMi  on  tmBuli.    (Nw  Jacob  Offam*  '  Vmhrmnrnk  ^rr 
hMbmu*  BmSb  Abhas^  184$,  ppw  to^  109^  H^  ta;  KiUtoq,  dt  la  %oc 
Umm  *Zaimkgm  D^laeb.  MotgvaliaiL  OtMikok*  b.  11 ;  TiMMritiii.  Uyt  .,.. 
87,  whore  WttfliKiiAziii  rcaiftrkB  la  lili  wnnxatary,  *OauilbQ«  tifimuvm  $mm9mB 
vim  acmmtm  dcfwQoidannD  ItwsM  tigMmaliMit  ▼etorei.'    Bm  d«o  *  HofM  Wmtkhm,* 
p,  6^)    til*  ad^bcmrlif  timtihn  kMwn  ■•  Banow  HID  b  boMl  wlilh  iKm 
hwiimm  «l  Hi*  jiiMwl  dflj;  flttd  llw  Brilidi  bamm  of  Diimii^toii*  in  Soittb  Y«kiMi» 
{p.  159),  m  ths  «feito  of  J.  C.  Alborp«,  Eaq.,  wm  timlkrl/  otoUMd.    Thm  tbon  «wj 
bjkY«  balMBf«d  lo  lb*  '  ocrili  Ugttb'  umO,  socorOiag  to  TmUub,  -  OanaaaK*  xxi^, 
lalh#4 
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of  the  now  cultivated  fields.  There  is  much  more  evidence 
to  ihow  that  Roman  civilisation  had  taken  firm  root  in  this  locality, 
nod  some  of  this  evidence  will  appear  in  the  course  of  mj  account 
of  the  excavations  of  the  cemeter)\  But  two  excavations  which  we 
made  in  two  spots,  about  a  couple  of  hundred  yards  distant  from 
tiie  cemetery,  gave  us  a  more  vivid  idea  of  the  wealth  and  eivilitsa- 
tioD  of  the  Roman  or  Romano- British  inhaliitants  of  the  place^ 
which  their  Saxon  conquerors  named  Frilford,  than  anything  which 
we  found  in  the  burial  ground^  which  both  races  successively  occu- 
pied. Mr-  Aldworth  had  observed  the  greater  greenness  and 
«trengtli  of  the  crops  upon  these  two  patches  of  ground ;  and  by 
his  suggestion  I  dug  into  them  with  the  result  of  finding  ^  for  a 
depth  of  ten  feet  or  more,  an  aggregation  of  fragments  of  pottery 
of  the  most  varied  patterns  and  degrees  of  fineness  mixed  up  with 
similarly  fra;^mentary  bones  of  the  ox,  sheep,  pig,  and  dog,  and 
with  other  articles,  such  as  knives  and  coins,  which,  like  the  bones 
shards  specified,  would  be  expected  in  the  rubbish -heap  of  a 
t  bouse*  The  site  of  this  great  Tiouse  I  have  not  found  ;  but  I 
strongly  suspect  that  the  quarry,  whence  the  stones  for  its  con- 
ftrtiction  were  taken,  was  employed  for,  and  is  now  represented  by, 
one  or  other,  or  both,  of  those  pits  of  rubbish.  This  short  history 
fllustrmtes  the  truth  of  a  remark  recently  made  by  the  Hon.  W.  O, 
Stuiley^  afi  to  the  imperfection  of  '  the  investigation  of  sites  and  of 
dweUiogs  in  the  early  times;*  but  time  and  opi^ortunity  may 
enable  me  to  supply  this  deficiency.  In  the  meantime,  the  dis- 
eovery  in  the  cemetery  of  four  interments  in  leaden  coffins,  and 
after  the  Roman  fashion,  so  fully  described  by  the  Abb^  Cochet^ 
fumisfaes  additional  evidence  as  to  the  character  of  the  civilisation 
existing  here  in  the  times  of  the  Later  Empire,  which  the  excava- 
tion of  hypocauste  and  tessellated  pavements  might  confirm,  but 
canfiot  be  thought  necessary  to  complete. 

Focir  other  kinds  of  interment^  one  Romano-British  and  three 
Aligto-SaxoUt  have  been  observed  and  described  in  the  following 
aoeonnt  of  the  excavations  at  Frilford.  The  Romanu-British 
iaifirments  differ  from  those  just  mentioned  merely  in  being  of 
iem  axpensive  character ;  they  constitute  the  greater  part  of  all 

>  Be*  Cntalogae,  iafri^  Sept.  24. 1S68. 

*  *  Andcnt  loiernieiits  and  Septilchrmi  Unia  m  Ajigte««^*  p<  19. 

^  •  NonoAiKlie  Soutermine,*  pp.  19,  30, 
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tbe  mterment$  I  have  examined  at  Frilford,  and  that  tliejr  arc 
Romano-British  is,  to  omit  for  the  present  other  evidence,  profvd 
by  the  fact  that  superficially  to  them  in  the  soil  I  have  fottnd 
Anglo-Saxon  urns  containing^  burnt  human  bones,  and  belaagiag^ 
therefore,  to  the  first  periods  of  Ang-lo-Saxondom  in  Ei^j^lMid. 
About  half  of  the  Anglo-Saxon  interments  discovered  he« 
interments  in  the  way  of  cremation.  The  other  half  mrt 
of  inhumation  with  the  well-known  Anglo-Saxon  relics,  mndf 
adopting  inhumation,  the  Anglo-Saxons  either  dug  shallow  grm^ 
without  regard  to  the  points  of  the  compass,  independently  oli 
though  often  superficially  to,  those  of  their  conquered  prcdiv 
oasaors ;  or,  secondly,  they  dug  deeper  graves  pointing  W  in^ 
towards  the  East,  following  thus  Christian  precedent  both  m  to 
depth  and  as  to  direction,  but  diverging  from  the  practice  af  the 
Homano- Britons  in  setting  stones  round  the  graves  instead  of  piro* 
teeting  the  body  in  a  wooden  or  other  coffin ;  and  whilst  dotsg 
this,  they  sometimes — all  supposed  scruples  as  to  secondary  inter* 
ments  ^  notwithstanding— diBpFaced  one  body,  probably  tluit  of  oat 
of  their  predecessors,  to  make  room  for  the  corpse  they  wtTt  in* 
terring  with  the  same  orientation.  I  say  it  ts  probable  that  vthert 
an  Anglo-Saxon  skeleton  is  found  to  have  displaced  another  set  of 
remains,  the  primary  interment  was  a  Romano- British  one,  becuwe 
I  think  it  improbable  that  the  half-heathen  custom  of  interring 
with  insignia  should  have  been  combined  for  a  sufficiently  loiif 
time  with  the  Chrt^tian  method  of  deep  and  oriented  intenneiit  III 
allow  of  one  body  thus  interred  being  sufficiently  forgotten  to  k^^| 
safely  displaced.  Burial  with  insignia  was  early  disconttaned  h^^ 
Cbristiiuiised  populations^  ejLcept  in  the  (^ses  of  distinguished  ptr- 
flonages  ecclesiastical  and  temporal  \  and  the  Anglo-Saitons  I  have 
exhumed  do  not  appear  by  their  insignia  to  have  belonged  to  dihcr 
of  these  classes. 

«  Th«  Abb4  Gocbsl,  in  iU  (ini  cditioa  of  Hb  '  K^tnatidie  SontefrslM,'  |i.  tt^^  M^ 
fIttUd  lliftl  *  ftuig^  d*«aierrBr  |ttutl«un  roii  »u  ntais  cniiroH  art  Indat  ^ 

fkfiM  ;*  but  ia  Dit  Beoood  cditioB  of  UiM  mmk,  yp,  909,  41*,  41^  amd  sli9  ia 
* ToatteMi  d*  ddhUHc,*  p.  55.  h«  ham  iwadod  from  tkli  uaUoAbla  potkioo. 
i0iiisf4t  lb«  oondiMUn  of  hit  pmpar,  ■  X7«t>«r  dm  V«limixioii  dor  Ldehoa,*  nU  1 
p.  1(9,  quotas  Um  irards  of  aklooiitt  ApoQiawU,  '  Jftjm  niftr  mmpu  «s  virliiv  jhi 
•iipr»Aalii|itiiitii«pfildlinim|^«bMn»ottil«ii,*  to  show  tluit  iha  pnelio*  wtm  oaIj  ^a*  vil 
hnowu  to  Umi  CkHstUiui  <^t}j«  Uwr  Boium  Xatpiri.    Sm  «Uo  FrieJi.  Simmf,  •  Ofii 
AltvihUfiivr  HjUsUtter  SiUibefs;  Wten,  t8$t. 

'  8m  'Ctt|illtaMi»  B«gi»i  Ftmaioonm^iL^K 
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Tn  all  the  mhumations  whioii  I  liaTe  examined  at  Frilford,  the 
bodies  had  been  extended  at  full  length,  and  in  the  cases  of 
Romano- British  burials  more  or  less  oriented.  The  fact  that  the 
deviation  from  orientation  is  usually  towards  the  south  may  seem 
to  indicate  that  the  majority  of  deaths  took  place  then^  as  now,  in 
the  winter-quarters  of  the  yearj  when  the  point  in  the  horizon  at 

m       1.    Of  tie  Romnn  IntermenU  in  Leaden  Coffins  dhcovered    , 
P  at  FrUford, 

By  a  reference  to  Mr.  Akerman's  paper  already  quoted,  it  may 
be  seen  that  two  leaden  coffins,  each  of  which  contained  a  skeleton, 
and  one  of  which  contained  a  coin  of  Constant! ne  the  Great  also, 
were  found  in  the  Fiilford  cemetery  in  the  autumn  of  1864.  The 
commencement  of  my  researches  in  this  cemetery  dates  from  the 
discovery  in  it  of  a  third  and  fourth  coffin  of  similar  character  and 
contents  to  these,  in  the  mouth  of  January,  1867.  These  inter- 
ments were  near  to  e^ich  other,  ten  feet  only  intervening  between 
Uie  foot  of  the  one  and  the  head  of  the  other  grave.  The  direction 
of  tbe  graves  ¥ras  45"^  south  of  east,  which,  when  corrected  for  the 
magnetic  Tariation,  would  give  E.S.E.  as  the  true  bearing.  The 
GOffina  were  at  a  depth  of  about  five  feet  below  the  present  surface 
of  ibe  soil,  and  this  greater  depth,  as  well  as  their  great-er  intrinsic 
costliness,  would  seem  to  show  that  their  tenants  had  been  jmrsons 
of  greater  wealth  and  consideration  than  the  occupants  of  the 
similarly  oriented  graves  of  whicli  we  shall  have  to  speak  next. 
Tbe  length  of  the  coffins  is  6  feet  4  inchesj  and  their  breadth  i  foot 
6  inches.  Both  of  tbe  coffins  have  undergone  much  mechanical 
change  in  the  way  of  contortion  and  crushing,  and  they  contrast 
bcfein  to  disadvantage  with  certain  coffins  of  the  same  period  in 
tbe  British  Museum,  and  in  the  Museum  of  Antiquities  at  York, 
which  »tiU  retain  the  form  which  was  conferred  upon  them  at  their 
manolkctare  ^     The  Frilford   coffins   have   also  undergone   much 

*  Ct  Alkb^ Coohet,  *Nona»iidie  Soutenuine/  cd,  L  pp.  192, 193.  355,  265. 

*  n*  h^Jtil  cuffina  to  be  seen  10  the  Briibh  Museum  were  dug  up  to  Camdcm 
daI  Green*  in  the  excavations  for  the  New  Docks  at  Shad  well,  and  in 

For  tbe  coffins  in  the  York  MuBcum,  see  Profoiwor  PhiUipii*8  *  York- 
|i»  S47.  ami  *I>e«ori(itive  Catalogue  of  Antiquities  in  York  MuMuin/  by  the 
K«^.  C  WaUbdored,  p.  77,  and  his  '  Ebamcuiu/  p.  \  i  a. 
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chemical  eliange,  the  metallic  lead  having  been  changed  both 
their  exterior  and  throiig^hout  their  substance  into  the  red  oiMe 
and  carbonate,  whereby  they  have  suffered  great  lose  of  pliMtkify 
and  flexibility.  Each  of  them  poBsesfied  a  lid^  which  appemrv  to 
have  been  simply  laid  upon  the  top  of  tJie  rectangular  coflln 
without  any  BoUlering.  Large  naib  with  i^quare  beads  were  fa 
in  relation  with  the  coffin^  and  as  woody  fibre,  shown  bj  8iiCfO> 
scopic  examination  to  be  probably  oaken,  is  8till  plainly  enomgli  to 
be  detected  upon  the  urn,  even  with  the  naked  eye^  it  woutd  tees 
that  the  leaden  coffin  had  been  surrounded  by  a  wooden  one  *.  An 
analynis  of  the  substance  of  these  coffinsi,  which  1  owe  to  tbt  kiod* 
neB0  of  neatheote  Wyndhara,  Esq*,  M.A.,  Fellow  of  M<!it<iii  Col^ 
lege,  shows  that  it  contains  5-28  per  cent  of  tin*  and  flat  tlii 
coffins  rose m bio  in  this,  as  in  other  particulars,  those  described  by 
the  Abb^  Cochet  in  his  *  Norm  and  ie  Souterraine/  pp*  28-n^  li 
characteristic  of  the  Gallo-Roman  period  in  France,  In  c«eb  tt 
these  cuffins  was  found  the  skeleton  of  a  strong  man,  who  wai  at 
the  time  of  his  death  considerably  past  the  middle  {period  of  Vsk* 
Of  the  anatomical  charactefs  of  these  skeletons  I  shall  imt0  to 
speak  in  detail  later ;  it  is  sufficient  to  say  here  that  thej  sliow 
that  the  individuals  to  whom  these  bones  belonged  were  strong  wum^ 
in  the  possession  of  the  means  for  culture  and  comfort  whieh  tiieis 
days  could  afford,  but  who  had  also  suffered  much  from  tht»  physical 
and  other  inclemencies  which  we  know  to  be  the  natural  inc 
of  the  life  of  the  soldier.  In  one  of  these  coffins  five  coioa  ^ 
found »  of  which  one  was  a  coin  of  Constantino  the  YooagCTi 
another  of  Valcns,  and  a  thirds  which,  like  the  firsts  wa«  a  tUfd- 
brass  specimen,  was  a  coin  of  Gratian.  By  means  of  this  lart  coia 
we  are  enabUH!  to  say  thai  this  interment  took  place^  to  all  pvohn- 
bility,  within  the  short  but  eventful  period  which  elapsied  tietweso 
the  accession  of  G rattan  and  the  evacuation  of  Britain  hy  the 

^  Thlf  60iiclti«toii  almmi  Hmi  to  6ertiU&ly  whao  w«  nsftd  Ibe  •ooouBt  gi^rm  by  ^bd^ 
Tbocwbjr,  *Pidh  Tmti*.*  170$^  No.  396,  p.  tS64,  of  \}ui  ctcmn^faxm  of  %  o«4lla»  *fn- 
bftbly  itiUfTwl  1500  ytmn  agt>/  which  wm  Mnren  feoi  lotig«  ftntl  wm  'iadi^nl  Is  S 
pfo^gloufl  tironif  oti«  uuyW  of  o»k  pUnkn^  Jiliout  two  buohm  taid  »  h*lf  tltksk.  «U^ 
b«iid«  Um  iiv«ttag»  wcira  lAck«l  tcf«lh«r  with  bn^{■  Mid  gntti  iron  naJSk  . . .  tWf  tm 
Imt  IftfiWi  toof,  th9  hmd  aot  diviriM,  m  the  larg*  saOs  a^w  art.  ImI  pm9m^  §t^ 
•ad  an  lodi  ht<omV  11^»  UmgUi  of  Um  Pnlf>»nl  imila  b  fmr  mod  m  halt  iaobs^  tal 
t^  bfMdIk  of  their  hmtk  oba  luck  mad  m  qnuta.  8m  s1«o  VXhU  CkKslisI,  'Hh^ 
Mssdb  aottiflmiltM;  ml  I  ^  || ;  « iliohMolcg^'  vfi*  S7^  l^'  >  BksbsM'i  •  F^ 
BMBls  Stpulnhmli*,*  p.  J9. 
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io&B,  imsmuch  as  the  depi^rtiire  of  the  Romans  mny  be  reason- 
iblj  0iippo6ed  to  have  entailed  the  cf»Ilapse  of  the  civilisation  and 
eoghamB  which  they  had  introduced  and  supported  *. 

H.    Of  Ike  Raman  or  Somano-Bnthk  InfermmU  witiout  leaden^  but 
im  mmt  case^,  probdly,  with  wooden  coffim^  and  in  semi-orienied 

The  Becond  and  most  numerous  class  of  interments  that  we  meet 
with  in  this  cemetery  are  found  occupying  parallel,  or  nearly 
parmUt;!,  rows  of  trenches,  running,  to  speak  generally,  from  a  point 
more  or  less  north  of  west  to  one  more  or  less  south  of  east,  and 
OOntaiDing',  very  commonly,  besides  the  skeletons^  hones  and  teeth 
of  domestic  animals  (though  not  in  the  great  abundance  noted  in 
other  Romano^British  cemeteries),  fragments  of  charcoal,  oyster- 
shells,  shards,  flints,  and  nails,  with  Woody  fibre  adhering  to  them.  In 
some  of  these  graves  coins  were  discovered,  in  addition  to  the  other 
objects  juBt  sf»ecified.  Now,  we  are  not  justified  by  the  presence  of 
«iy,  nor,  indeed,  by  the  presence  of  all,  of  these  peculiarities,  in 
ooncluding  that  any  interment  is  Roman  or  Romano-British,  the 
imitative  tendencies^  of  the  Teutonic  races  having  led  them  some- 
what slavishly  into  copying  the  customs  of  the  world  they  sub- 
dticd,  even  in  points  relating  to  such  matters  as  the  burial  of  the 
dead.    Each  and  all  of  the  objects  have  been  found  all  but  in- 

^  Ftf  m  Ebote  of  a  diiooTeiy  of  loaden  ooffinA  in  the  neighboui-bood  of  other 
Booaii  i«iBaiii%  tee  ScbaaffliKLMni^  *  Die  Oeimiuiuche  Grab«tatteii  ftin  Rbein,*  1868, 

■  For  the  imiUtiTe  tcndendei  of  the  TcuiottJo  neefl  generally » «?e  Coot©*a  *  Neglected 
FaoI  in  £ugU«h  Hlitorj,*  p.  44 ;  Woi-BAAts'i  *  Primevnl  Atitifiuitiea  of  Denmark/ 
b^  Tr«iM>  1849,  p.  f  40  ;  Engelbardtj  '  Denmark  in  the  Irt>n  Age/  Preraoe,  p.  viil ; 
V<Mi  Sftekea*  'Leitradea  stir  Kiande  dei  Eddtikchen  Alterthuma/  p.  158;  Wylie'a 
*  PaiHbpl  Gtmrea,'  p*  30 ;  Meiiyale^B  '  Convereiou  of  the  Northern  Nations/  P-  92 ; 
Boadb  Souib,  •  British  Awoc  Report  for  1855/  p.  145,  For  the  preeence  of  bonee  of 
nimli  cad  their  t*eth  in  Anglo-Saxon  gravea,  »ee  Wylie,  L  c,  p.  14 ;  AkennjMi, 
*f^fiA  Stfocidiitn/  Introd.  p.  xvii.  For  that  of  charcoal^  WyLie,  1.  c.  39  :  Akermao, 
'JhoAar  Beiaarohe«  at  Long  Wittenham/  Arohaeologia,  voK  xxxix.  For  that  of  ^^hanU 
wmA  tt»li^  DonghM*  *  Ncnia  Britannica*'  pp*  10  and  34  ;  Wylie  and  Akermaim,  U.  00. 
For  llbt  of  lk«  Fvriorium,  tJndenachmit,  '  Archiv  fUr  Anthrop/  ii.  3,  1S6S,  in  rtmew 
wl  WuuMV^a  mttrkt  and  in  hu  own  work,  *  Die  Gennaoiache  Todtenlager  belm  Selxeu,* 
|i.$l  ;  VoB  8ickeOp  L  c,  p.  154;  Akemian, '  Proc.  Soc.  Antiq/  2  3.  iii.  165.  See 
tim  Mbi  Oocilrt,  'Ton&beau  de  Childeric/  pasBitn,  and  'NcTrmandie  Sonttrraine,* 
Ml. 
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difierently  in  both  Anglo-Saxon  and  Romano-Britisli,  in  Frmal 
and  in   Gallo-Roman  graves.     I   was  6rst   ooDvinced    tlisl 
interments,  more  than  fifty  of  which  have  been  under  e; 
at  Frilford  lince  I  first  became  acquainted  with  the  cemetery,  eoil- 
tallied  the  remains  of  Romano- Britons,  and  not  of  Angl 
by  the  discovery  of  an  unmistak cable  Anglo-Saxon   urn, 
fifteen   inches   above  a   skeleton   occupying   one  of  tbe^   g^'^f^ 
(No.  ^n.  Sept.  1867).     Two  other  skeletons,  one  of  an  old  wdibiii 
interred  with  three  coins  (No.  iv.  Jan.  9^  1868)^  and  one  of  aa  old 
man  (No,  iii.  April  i,  1868),  were  found  subsequently  ocenpytiig 
the  same  position  relatively  to  similar  Anglo-Saxon  urns  contmi] 
similarly  burnt  human  bones.     It  is  possible,  however,  to  obj 
this  apparently  satisfactory  argument ;  first,  that  the  deeper-ljriBg 
body  may  have  belonged  to  a  Christianised,  and  the  crenmtim 
to  an  apostate,  Anglo-Saxon*8  burial  ;  or,  secondly,  that  the 
tion  urn  belonged  to  an  Anglo-Saxon   fiineral  which  took  plaoe  in 
the   heathen    pre-Augustinian   period,   but    that    it  was   carefully 
replaced^  after  having  been  disturbed,  to  make  room  for  one  of  tilt 
same  race  who  had  died  aft'Cr  the  evangelization  of  Berkshire  bf 
Birinus.     Both  these  objections — the  former  suggested  to  me  hy 
Mr.  Akcrman,  and  the  latter  by  the  reading  of  Mr.  Roach  Smitli*i 
letter  in  the  'British  Association's  Report  for  1855/  p.  143^^-aitv 
however,  fully  met  by  the  discovery,  on  four  dtfTeroit  oeoaai(Mia»  of 
Anglo-Saxon  skeletons,  verifiable  as  such  by  their  insigiiii^  aaid 
with  no  constant  rektion  to  the  points  of  the  compass  in  the  ana 
relative  position  to  these  interments  as  that  already  describ«d  as 
hemg  held  by  the  cremation  urns.    (See  infra,  Cat^alogue,  No*  xviii 
Feb.   8,   J  868;   No   ix.   Sept.   25,  1868,    infra.)     It   is   poMbb, 
though  not  probable,   that  an  urn,  even   of  much  fragililj  wai  ^ 
elegance,  may  have  been   replaced  in  it^  entirety,  bimvUjr  hi^H 
though  it  was  with  its  contents ;  but  it  is  imposstbte  to  eoocdflP 
that  a  simikr  pious  painstaking  can  have  laid  out  a  distuibad 
skeleton  a  second  time  in  the  full  and  due  proportions  of  ilia  an* 
articulated  bones  possessed  by  the  skeletons  found  lying  super* 
ficially  to  the  '  grave-row '  interments  of  which  I  am  speaking  m 
Roman  or  Romano- British*     The  variation  in  the  direction  of  the 
two  bodies  lying  one  above  the  other,  tl      *      •  r  being  alwajra  tki 
orienled  one,  exclodes,  of  course,  the  ;  ity  of  their  ha^ 

*  8««  sko  *  Ijiv«ii4oniiin  Sepaldusb^'  latrod  p.  iii,  sad  p.  §• 
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iterred  at  the  same  timej  as  after  a  battle  bodies  are  buried 
we  another  in  trenches*  The  funeral  feast,  and  the  visit  to 
the  bnrial-plaoe  of  a  beloved  relative,  will  account  suflBciently  for 
the  presence  of  the  teeth  and  bones  of  the  domestic  ruminants^  and 
the  pig>  in  these  graves.  In  the  Romano- British  cemetery  at 
HelmiDgbam  in  Suffolk,  which  I  had  an  opportunity  of  examining^ 
through  the  kindness  of  the  Rev.  George  Cardew,  relics  of  this 
kind  were  more  abundant  than  I  have  found  them  to  be  in  the 
Frilford  cemetery.  Oyster-shells  were  found  in  considerable  abund- 
ance in  both  these  cemeteries,  as  the  other  indications  of  Roman 
ooenpation  would  have  led  us,  a  priori,  to  expect.  I  may  perhaps 
bore  eay,  that  it  does  not  seem  clear  to  me  that  any  great  proba- 
bility attaches  to  an  argmnent  for  the  heathen  character  of  an 
iiiiennent  from  the  discovery^  there  of  such  evidences  of  a  funeral 
fea0t  as  the  bones  of  domestic  animals.  The  instinct  so  beautifully 
aUnded  to  by  Wordsworth,  in  his  well-known  poem  '  We  are  Seven,' 
has  in  itself  nothing  repugnant  to  the  spirit  of  Christianity,  though 
the  actual  practice  at  the  grave-side  may  and  often  did  degenerate 
from  that  of  the  *  little  Cottage  Girl  * 

*  Who  took  her  little  porrtnger 
And  ikte  her  stipper  there/ 

indal  arose  out  of  the  abuse  of  the  funeral  feast;  but,  inas- 
nmeh  aa  the  Church  in  all  ages  has  acquiesced  in  the  retention  by 
uewlj-made  converts  of  customs  which,  though  heathen  in  origin, 
iy  not  have  been  intriDsically  immoral,  it  is  easy  to  understand 
bow  a  oostom  intrinsically  laudable  may  have  been  tolerated  when 
kepi  within  due  limits.  As  to  the  actual  practice  beiug  rife 
amongst  Christians^  the  numerous  denunciations  and  inhibitions 
i»tied  relating  to  it  afford  very  abutidant  evidence. 

*  Tl»  kSkming  pMmges  maj  be  cited  in  addition  to  tho§6  so  often  referred  to  from 
Ibe  *  Gitpttiiknefl '  of  ChAileinagne.  In  the  eoUection  of  the  GMioiia  of  the  Greek 
tijBwIi,  by  Martin,  BUbop  of  Bragft  in  Portugal,  who  died  in  580,  we  find  the  follow* 
i^f  wiadi^  *NoQ  oportet,  non  Hceat  ChrisiianiB  privndia  ad  defuDctonim  eepuJehrih 
MbvPt  «l  «^fioftri  mortub/  See  the  *  Ck>rpuB  Juiia  Canonici,'  where  the  paasage  ie 
aiopAwtl  a*  Ibe  text  of  Decretum  Gratianif  De  Conaecr.  dist  t.  cap.  2%  $  J,  under  the 
1^  *  Bk  CoociUo  Mjutini  Papae/  Ilardouin,  *  Acta  Conciliorum/  Sec  161 1,  iii.  390, 
hm  fA$ed  Martin  of  Bniga*ft  CoUectinn^  and«  accurdln^  to  the  margin  of  his  editkm^ 
lUi  piHieiiUr  canoa  oooiei  from  the  third  Council  of  Arle«,  and  nob  from  a  Greek 
See  abo  Oretaer,  '  De  Funere  Chriatiaau/  to  which  work  I  owe  Ibe  tat9gaixig 
UK  ill.  pp,  159,  i$4^  t66t  ed.  161 1.  where  Ambroee,  Augustine*  Cypriaa, 
and  Fauatuft  the  Maalebee,  may  all  be  found  depoeing  to  the  &ct  of  the 
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A  few  bones  of  the  dog  and  some  teeth  of  the  horse  weie  found 
in  some  of  the  interments,  but  not  in  such  numbers  or  positions  ai 
to  make  it  at  all  probable  that  the  former  were  the  relics  of  i 
favourite  animal  interred  with  its  master^  or  that  the  latter  were 
remains  which,  in  like  manner,  had  been  buried  from  similar,  or 
from  superstitious  notions,  or  which  had  been  the  leavings  of  the 
practice  of  eating  horseflesh  which  we  know  existed  in  those  dayi 
in  spite  of  the  efforts  of  the  Christian  priests  ^. 

Fragments  of  carbonaceous  matter  are  to  be  found  in  BomaiKh 
British  as  also  in  Anglo-Saxon  and  undoubtedly  Pagan  interments. 
It  is  a  little  hazardous  to  pronounce  quite  positively  as  to  a  piece  of 
black  woody  tissue  that  it  was  put  into  the  grave  as  charcoal ;  and 
that  its  blackness  is  not  due  to  the  '  eremacausis,'  which  it  has 
been  exposed  to  for  so  many  hundreds  of  years.  If,  however,  such 
matter  be  in  masses  of  considerable  size,  which  possess  on  fracture 
the  peculiar  lustre  of  charcoal^  and  if  it  have  not  been  impregnated 

funeral  feast  being  abused  by  the  Christians  into  an  occasion  of  great  Uoenoa.  I  do 
not  happen  to  have  met  with  any  evidence  to  show  that  food  or  drink  was  pot  info 
the  graves  of  the  early  Christians  from  any  influence  which  any  pre-Christiaii  belief 
may  have  had  upon  them  as  to  its  possibly  being  of  some  use  to  the  departed  in  tiM 
new  world.  This  superstition  was  of  course  operative  in  the  case  of  heathens,  aad 
aniongHt  certain  of  the  Scandinavian  races  (see  Lubbock's  '  Prehistoric  Times,*  p.  89) 
it  has  lasted  even  down  to  our  own  times.  Weinhold  tells  ns  (' Altnordisches  LsInb,' 
p.  493)  that  the  tobacco-pipe,  pocket-knife,  and  fiUed  brandy  flask  wers  plisid 
in  Swedish  graves  (it  is  to  be  supposed  only  in  remote  districts),  if  not  up  to  tkt 
present  time,  at  all  events  up  to  the  beginning  of  the  present  generation.  Heathai 
customs,  however,  and  customs  as  markedly  heathen  as  cremation,  retained  tbsir 
vitality  to  a  very  late  period  in  the  Baltic  regions.  (See  for  this  Grrimm,  loo.  dt. ; 
Wylie,  '  Archaeologia,'  xxxvii.  467 ;  and  Lindenschmit,  *  Alterth.  heidnisch.  Yoneit^* 
Heft  ii.  Bd.  ii.  ad  Taf.  vi,  for  long  persistence  of  heathen  customs  amongst  tlie  AI0- 
manni.    See  also  Wylie,  *  Graves  of  Alemanni.*) 

^  For  the  interment  of  favourite  animals  with  their  masters,  see  Vcm  SadnOi 
^Heidnisches  Alterthum,*  1865,  p.  155;  Weinhold,  '  Sitzungsberichte  PfaiL  ffist 
Klass.  Akad.  Wien,*  Bd.  29,  p.  203,  1859.  '^^  bones  of  a  large  dag  were  fomid  at 
Long  Wittenham  in  a  Romano-British  interment  so  near  to  certain  human  romsiiis 
as  to  make  it  seem  possible  that  the  animal  had  been  purposely  so  placed.  For  ths 
burial  of  the  horse  {Das  Trauer-Pferd)  in  Teutonic  graves,  and  those  of  other  zacei^ 
see  Keysler, '  Antiq.  Select.'  1720,  p.  168 ;  Wylie,  *  Graves  of  the  Alemanni,*  Archseo- 
logia,  vol.  xzxvi,  ibique  citata ;  Cochet,  '  Normandie  Souterndne,*  p.  198.  For  the 
suspension  of  the  skull  of  the  horse  over  graves,  see  '  Pagan  Sazondom,'  p.  23.  For 
the  practice  of  eating  horse-flesh,  see  *  Confessional  of  Archbishop  Ecgber^'  0.  38 ; 
the  Decrees  of  Council  held  a.d.  785,  under  the  presidency  of  Gregory,  Bishop  of 
Ostia ;  and  '  Penitential  of  Theodore,*  c.  zxz.  s.  17.  See  also  Lubbook,  'P^historic 
Times,'  p.  115;  Keysler,  1.  c,  pp.  322,  340;  and  Pearson,  *  History  of  England,* 
i.  138. 
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any  salt  of  iron  or  other  mineral  so  as  to  liave  been  preserved 
tch  impregnation  from  the  decay  which  would  otherwise  have 
leu  it,  wc  are  justified  in  considering  it  exceedingly  prob- 
that  it  was  put  into  the  grave  in  the  condition  either  of  yet 
ing  embers,  or  of  charcoal.  The  test  mentioned  by  the  Abbe 
et,  'Norraandie  Souterraine,'  p,  igS  ed,  i*  (p.  229  ed.  ii.),  for 
•entiuting  charcoal  from  decayed  wood,  viz.  that  the  latter 
I  a  sherry  colour  on  boiling  with  potash,  is  a  little  unsatis- 
ry,  inasmuch  as  the  purest  charcoal  would  give  a  similar 
ion  after  being  surcharged  and  sopped  through  and  through 
Lges  with  water,  more  or  less  laden,  ex  hyp^ifJmi,  with  im- 
ies.  Without  losing  sight  of  the  possibility  that  blackened 
ly  matter  may  be  the  remnants  of  a  coflBn,  it  is  well  to  con- 
the  different  explanations  which  may  be  given  of  the  presence 
ae  charcoal  in  an  interment.  Four  such  have  been  given,  two 
hich  refer  the  practice  to  the  operation  of  Christian  beliefs; 
third  refers  it  to  the  working  of  feelings  which  are  neither 
iictly  Christian  nor  yet  distinctly  heathen  \  whilst  the  fourth 
ination  is  applicable  to  heathen  interments  only.  The  two  first 
mations  may  be  expressed  in  two  separate  utterances  of  Du- 
tis,  the  first  being  the  often  quoted  one,  vii,  c,  35,  as  to  the 
ug  of  embers  and  incense,  prunae  cum  tkure,  in  the  grave;  and 
eeond,  a  few  lines  further  on,  speaking  of  a  Christian  practice 
leing  charcoal  in  the  grave  to  serve  there  as  an  imperishable 
sst  against  using  the  soil  of  the  grave  thereafter  for  secular 
0688, 'in  tefitimonium  quod  terra  ilia  in  communes  usus  ampHus 
;i  non  potest;  plus  enim  durat  carbo  sub  terra  quam  aliud/ 
third  of  the  four  explanations  refers  the  presence  of  charcoal  in 
pave0  to  the  holding  of  feasts  by  their  side  in  replacement  of 
lagan  sacrifices  of  former  times.  The  fourth  exfilariation  refers 
►  the  overt  and  recognised  performance,  or  to  the  stealthy  con- 
mce  of  the  eminently  heathen  practice  of  burning  the  body  or 
ffating  a  fire  in  the  grave  to  prepare  it  for  the  reception  of  the 
le.  Any  one  or  all  of  the  three  first  explanations  are  admissible 
m  case  of  the  Romano-Britons ;  the  fourth  may  very  probably 
irto  the  interments  of  the  half-converted  or  apostatising  Anglo- 
OS,  to  whose  history  we  shall  return  ^ 

or  ilie  di«oof «ij  of  carbanaceoux  lUAtter  in  gnifos,  too  Coobet*  *  NormA&db 
Tuine/cd  i.  pp,  198.  255,  256^  304;  Ketnble^  'Hocm«  Fenles,*  pp,  98*  104; 
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We  are,  from  our  recollections  of  the  elassical  allusionfi 
naulm  ot portorium^  strongly  tempted  to  think  that  the  plaei 
coins  upon  the  corpse  must  have  b^en  a  distinctively  heathen 
tice.  A  curious  passage  which  I  came  upon  in  Martene's  gr^^^t 
(*  De  Antiquis  Ecclesiae  Ritibua^'  ii.  374}  has  caused  me  to  a1 
importance  to  the  fact  that,  in  two  of  the  interments  I  have  ex- 
amined  here,  the  number  of  the  coins  interred  was  fire.  Oot 
these  interments  was  tlie  first  of  the  two  in  leaden  coffina  A 
already,  and  the  other  was  an  interment  of  the  cla«  of  which  I 
now  writing,  and  will  be  found  in  the  api^ended  imtalogoo 
the  number  xxiv.  of  Feb.  21,  1868.  Martene's  words  u,t%  * 
anon}nnus  Turonensis:  —  Quidam  sortilegi  contra  fidem 
ponont  quinque  soluloi  super  pectus  mortui,  et  in  hoe  imti 
morem  gentilium  qui  in  ore  mortui  ponebant  denarium  **  ut 
quern  porrigat  ore  trientem." '  I  am  not  aware  of  any  expl 
having  been  offered  for  the  selection  of/t*^  as  the  number  of 
coins  which  the  gmtilei^  or  those  who  imitated  them,  placed  in 
grave.  But  such  a  passage  a«  the  one  just  quoted  does  no4« 
when  taken  by  itself,  justify  ua  in  considering  an  interment  wUh, 
coins  to  have  been  always  an  interment  without  the  rites  cif  tlni 
Christian  Church*  Many  persons  act  contra  filem  and 
marem  gentUivm^  whom,  for  historical  ptirposes  at  Ictat,  wta 
consider  to  be  Christians*  As  probably  in  the  Ciaae  of 
charoo&l  in  the  grave,  so,  certainly,  in  that  of  the  placing  of 
there,  the  Church  exercised  a  wise  toleration,  protesting,  ii 
more  or  less  directly,  by  the  introduction  of  such  sentences 
which  our  Burial  Service  contains,  against  the  thought  that  we  cii 
take  anythinn^  with  us  out  of  the  world,  but  acqui^Kring  in  tlic' 
actual  repetition  and  continuance  of  the  custom.  Just  na 
custom  of  placing  earthen  vessels  in  tombs  has  survived 
almost  to  our  own  time  in  remote  districts  such  as  La  Bi 
Morvan  in  France  (see  Cocbet,  *  Archfologie  C^ramique/  p.  i,  t 
so  that  of  placing  coins  on  the  mouth  and  chest  of  the 
persisted  in  even  to  the  present  day  in  parts  of  the  tx>tuiti7 


Wjli»,  » Fs&rfbnl  QtximC  |>.  39 ;  *  Gr^v**  of  Al«a)«in{/  p.  1 1 ; 
muiuel^o  OrmlwiaileB  am  Hheb/  1S6S,  |i.  104;  W«kier,  *  Aaadgw 
All«rUiitsii«'  Msftsli  1869^  p-  3I'  ^<^  the  iliaeovtry  nf  fhigmcoto  of  ehMfOttl  1 
llwov^gbsal  IIm  «otire  mmm  of  hc»thrn  tumuli*  ■••  KeUer,  *  MiUMlnngn  4 
qasriietai  Ovdlioliaft  in  Zilridi;  B<i  liL  p.  66.  Forliis  iim  of  1 
fatpifyaiUi^  tM  Aiiftiiti&ti.  '!>•  Civ.  tH*  ^i*  4- 
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mnote  from  the  great  centres  of  life.  The  fact,  however,  that 
money  to  the  amount  of  no  less  than  three  hundred  pieces  of  Roman 
coinage  was  placed  in  the  tomb  of  Childeric  is  more  conclusive 
than  any  mere  speculation  from  the  analogies  furnished  hy  ancient 
-  or  modern  limes.  A  kindly  instinct  induced  persons,  who  probahly 
I  enoug^h  had  never  heard  of  Charon,  to  bury  with  their  deceased 
I  friend  or  relative  that  which  they  knew  him  or  her  to  have  valued 
^Lttost^  and  the  presence  of  coin  in  a  g'rave  may  convey  thus  to  us  a 
^Hnire  U{>on  the  departed,  which  it  was  never  intended  to  hint  at. 

■  The  Abbe  Cochet  seems  to  me  *  to  lay  too  much  stress  upon  '  la 
coiituroe  Cbr^tienne  de  rendre  k  la  terre  les  horames  nus  comme  ils 
y  iont  entres.*     For  this  principle  would  have  prevented  the  burial 

I  with  ornaments  *,  of  which,  however,  we  are  told  in  the  *  Capi- 
talsria  Begum  Francorum/ ii,  852  (ct  also  p.  701),  *  Mob  ille  in 
vulgo  obsoletus  in  funeribus  episcoporum  et  presbyterorum  re- 
tinetiir/ 
In  many  of  these  semi-oriented  graves  nails  with  woody  fibre 
still  adhering  to  them  were  founds  and  from  their  presence,  as  also 
frocD  that  of  a  piece  of  coffm-hoopin|g^  (gee  also  Dr.  Thnmam, 
*Oilalogtie,  Osteologicxd  Series,  Royal  College  of  Surgeons/  ii*  881, 
5712)  in  one  of  these  graves,  we  may  argue  with  considerable  prob- 
ability for  the  employment  of  coffins  in  some,  at  least,  of  these 

■  iiit«rment«.  The  custom  of  throwing  shards,  and  flints,  and  pebbles 
^  into  the  grave  is  common  both  to  Romano-British  and  to  Anglo- 
Saxon  interments  in  England.  That  it  was  pagan  and  even  of 
¥wy  early  origin  seems  probable,  and  that  it  persisted  into  Christian 
ptfioda  is  pretty  certain.    Shakespeare's  well-known  lines^  (Hamlet, 

.  1)  show,  however,  that  its  pagan  origin  had  somehow  or  other 
latomgly  impressed  itself  upon  the  public  mind  that  it  was  no 

'  *  KorsiMidie  Sontenrdne,'  p.  194.    See  al»o  Kejder,  *  Antiq.  Select/  p.  174. 

*  Sm  &I1D  Ihe  aecoimt  of  the  plnndering  of  the  gorgeouBlj-ftmyed  oorpae  of  Pope 
Ailrlttti  1.  in  JtUbiUon,  'MiuetiDi  lUHcum;  i.  41  ;  Gretxet, '  De  Funerc  Chrbti^o/ 
L  iS:  Ckrywcmicm,  Horn.  84;  Guichnrd,  '  Fun^rallles/  1 581,  p.  581,  wbereihe  Coutidl 
of  Anxmrm  b  ftftid  to  liAve  oondemned  '  touie«  ces  bobanoea/ 

*  Dtan^ai^  in  Mi '  Neiti»,*  appears  tu  be  the  first  person  wbo  drew  attcntloti  U>  tlie 
Ibfli  of  Bllftkeapeare,  referred  to,  eiee  p.  10,  and  alao  p.  54.  For  other  referencts  to 
tk««niloiB»  Me  Eeller,  L  c.  p.  65  ;  Wylie,  ' Fairford  Graven/  p«  25  ;  Akerman.  *  Pagan 

U*  latrod.  p.  Xfii ;  Weinbold,  •  f^itxungBberichte  Kaii.  Akad.  Wm.  Wien. 

.  PhU  Kliawi/  1858,  bd.  19,  hfl.  i  p,  t66  ;  Fried.  Simony,  *  Die  AlterthUmcr  vom 

Saliberf,  Sitxungsbericbte  KaU.  Akad.  Wiw.  VVien.  Pbfl.  HUt.  lOaeae/ 

1^51*  p  7  ;  Keyilcr,  L  c.  p.  106 ;  Rey,  G.  K  HaU,  'Nat.  Hiit.  TVaoa.  Nortbumber- 

iaa4  Durham/  i  i,  1S66.  p.  167. 
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loDger  practised  in  Cbristian  bortali.  They  show  also  that  the  \n 
aence  of  these  shards  caniiot  be  explained  as  being*  due  iu  ixvc^ 
Indeed,  upon  several  occasions,  I  have  found  fragmentii  of  poUioj 
in  such  relations  to  the  bones  of  skeletons,  in  company  with  wbiek 
nails  were  found,  as  to  make  it  seeoi  highly  probable  that  ilie  i 
when  thrown  in,  must  have  eknked  upon  the  boards  of  the  i 
which  the  nails  show  us  was  present  there.  The  thought  that 
own  custom  of  throwing  earth  into  the  grave  daring  the 
semoe  may  be  connected  with  this  custom^  and  again,  that  bodi 
may  be  connected  with  the  classical  custom  referred  to  in  Honce's 
line,  •  Injecto  ter  pulvere  curras»*  and  also  Virgil,  '  jEneid/  vi.  365, 
and  in  Sophocles,  ^  Antigone/  256,  Xtirr^  d*  &yo9  ip^vyoirrot  4^  Hijtf 
K6pif,  will  at  onoe  suggest  itself;  bnt  only  to  be  disn^isMd  on 
mature  consideration ;  for  to  the  modern  antiquary  it  is  no 
t£»  say  that  the  custom  of  throwing  in  shards  was  probably 
older  than  that  of  scattering  earth  over  the  corpse ;  and  I  would 
suggest,  as  it  is  very  likely  others  may  have  done  before  me,  iImI 
the  throwing  in  of  the  broken  pottery  may  be  the  perftmetory  1^ 
pnaentation  of  the  deposition  in  the  grave  of  the  entire  vaae,  and 
that  the  throwing  of  earth,  for  which  Arohytas  and  FkliBimv 
begged,  may  in  like  manner  represent  the  toilsome  but  nnmtlefiiptcii 
proeeas  of  inhumation  ^,  MaasiUon,  long  before  prehistoric  attto 
ology  had  been  thought  of,  argued  for  the  conclusion  that  a  belier 
in  a  future  state  is  a  naturally  imphinted  conviction  from  Hie  btf^ 
that  'nulle  part  vous  n'en  rencontres  des  peuples  mnB  a^tilm 
et  sans  vasos,*  and  the  Abb£  Cochet,  in  his  *  Archt'ologio  Clraauquei* 
p.  1,  says  that  the  custom  of  placing  earthen  vessels  in  toaiba  ii 
one  of  the  must  ancient  of  all  customs,  and,  as  just  noticed,  thai  it 
still  exists  in  secludt^d  and  remote  parts  of  France,  as  in  Moraui 
and  La  Bresse.  This  coexistence  with  the  cust^jm  of  our 
burials  seems  to  disprove  any  interdependence  of  the  two 
Again,  the  fact  that  fragments  of  pottery  were  used  in  intcniMala 
by  cremation,  as  well  as  in  intermenU  by  inhumation,  mcam  ta 
show  that  the  shard  and  the  handful  of  earth  were  not  sat  ia 
motion  by  the  same  impulses.  In  very  early  times  eartlien  visisli 
ware  of  great  value,  and  it  was  in  thoae  days  a  proof  of  at  ImA 


^  Ww  tb*  tomStncy  at  ovi^tDmi  bfolri^  «ipeiiM  i»  mmvai 
Jutui  Lnbboek,  'Ku,  llli^  lUv/  Oct.  t85t,  p.  Sot :  '  Pk^btorie  Ttam:  ^  9S  ii.  I 
p^  141  aiL  & 
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great  afieeiion  to  bury  or  throw  on  to  the  funeral  pile  an  earthen 
wisel  as  it  was  in  after  ages  to  burn  his  gorgeous  insignia  with 
TompeyK  I  take  thi^  opportunity  of  quoting  a  passage  from  a 
cnfioos  work,  the  only  one  ^  of  very  many  old  books  which  I  have 
looked  through  in  the  Bodleian  and  elsewhere  for  some  passage 
parallel  to  the  one  quoted  so  often  from  *  Hamlet'  in  wliich  I  have 
fottnd  one.  This  book  is  entitled  *  Funus  Parasiticum,  sive  L» 
Biberii  Curculionis  Parasiti  Mortualium,  Ad  ritum  prisei  Funeris, 
Anctore  Nicolao  Regultio,  Lubeccae/  mdcxxxvii.  In  describing  the 
imagmar7  funeral  of  the  parasite  whom  he  is  satirising,  the  author 
u«e«  the  following  words :  ^  Cum  quisque  certatim  in  rogum  dona 
cumolat,  et  partim  trullas,  cantharos,  lances,  alii  struices  patinarias, 
cyatbos,  ciboria  coquinaria,  omnia  flammao  cororaittunt/  It  is 
olrrioQSy  of  course,  that  the  author  may  be  representing  the  throw- 
ing in  of  these  articles  as  being  the  most  natural  thing  to  do  at 
die  fiii»erml  of  a  glutton,  as  they  had  been  his  imtrumenta  artis;  and 
PenieoIoB,  it  may  be  recollected,  in  the  *Menaecbmi*  of  Plautus» 
1.  U  a5f  speaks  in  terms  of  unctuous  aflection  of  his  hosts*  ^Iruicei 
paiimarias — the  very  words  employed  by  Regultius.  Still,  I  am 
isdilied  to  think  that  Regultius  may  have  had  some  recollection, 
or  mt  least  some  tradition,  of  the  custom  considered  as  so  dis- 
iiseitvely  heathen  by  the  priest  in  'Hamlet'  when  he  introduced 
this  particolar  feature  with  so  much  iteration  into  bis  burlesque 
^  tUmm pri^cifunerU.  Writing  at  Liibeek,  he  may  well  have  been 
fainiliar  with  the  Baltic  provinces  further  eastward,  which  the 
IVoioQie  knights  had  so  much  difficulty  in  civilising  and  Chris- 
tittiiuiiuf. 

Boots  of  plants  had  twined  themselves  about  and  around  the 
contained  in  these  graves,  and  the  minute  mollusc  ^  AcAaiina 
found  inside  the  skulls  in  such  abundance  as  to  make  it 


tjt.  J  75. 
f  wriliiig  M  ftboire  I  hare  met  with  tbe  followiiig  pMsagv  in  Keyilcr'B  '  Antj- 
'  8il«ctae,*  pu  173  :  *  Inde  Nimisohae,  in  pgo  utio  milijun  »  GubenA  dietante 
I  AidpMmtua  caLiii&rius  «niiuitp  cacabi,  oUae,  oatini,  phialae,  patinae,  urcooli, 
tailan(e  D.  Ckrittifmi  8ii^  Spittola"  Tbi»  EpietoU  was  publiBbed 
km  4^0^  in  tf04^  and  tnsatf  of  *  Lig&io«iiieB  aU^ue  Pilgramsdorficeaicfl  umM,'  Sec 
Kijiiiw,  be.  cti.  p.  113, 

»  Sm  WylStfi.  ♦  Afchaeulogia,*  xxxvii.  467, 

*  Sm  Bf^iiffbatMcii,  *  Di«  Germaoiacbd  Grabatatten  am  Hbetn/  p.  115;  and  *  Cbl- 

e»  Aiitif|iia'  (tL  201),  a  work  with  which  I  wa«  not  acquainted  whoa  1  wrote,  m 
lor  Ml  aovoaol  of  a  oemeteiy  »t  KempatoD. 
L        "• 
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very  evident  tbat  air  and  moisture  had  very  free  accaiB  even  to 
bottom  of  these  graves,  and  consequently  we  should  not  be  ji 
in  arguing  from  the  want  now  in  many  of  these  gnivea  of  aojr 
of  such  perishable  materials  as  the  wood  and  metaUwork  of  a  ooffiB* 
to  the  conclusion  that  no  coffin  had  been  put  into  them  1400  jvui 
ago.  The  wonder^  indeed,  is  not  so  much  that  such  sabetuoii 
sbonld  in  some  instances  and  in  such  circumstances  have  Tanbfatil, 
as  that  they  should  in  any  have  persisted  to  the  present  day.  StiU 
I  am  inclined  to  think  that  evidence  is  not  wanting  to  fibow  tlial 
in  some  cases  the  Romano- Britons,  like  other  races  in  aaeml* 
mediaeval,  and  modern  times,  interred  their  dead  sometimes  wtUi, 
sometimes  witbout,  coffins.  This  evidence  lies  mainly  in  the  fiiet 
tbat  in  some  caaea  a  large  stone  has  been  found  so  near  the  head  aa 
to  render  it  diflScult  to  tldnk  any  coffin,  however  thin  ita  watla^  can 
have  been  interposed  between  the  stone  and  the  body.  (S«e  C^ta* 
logue,  XV  ^,  Sept.  26,  1868;  xvii*,  Sept.  %6,  1H68.)  But  even  ia 
these  interments,  where  coffins  may  not  have  been  employed,  and 
which  consequently  so  far  resemble  the  Anglo-Saxon  burials 
inhumation  shortly  to  be  described,  three  important  and 
recognisable  differentiating  peculiarities  are  present.  First, 
do  not  nppear  to  have  Ijeen  placed  by  the  Romano-Britcma 
the  head  of  the  corpse^  as  they  were  placed  in  Anglo-SaxoA  ifllef^ 
ments,  and  consequently  we  do  not  find  in  the  former,  as  ws  do  il 
the  latter  so  very  commonly,  the  cervical  vertebne  impacted  akof 
the  base  of  the  skull  from  the  occipital  foramen  up  to  the  sTcnplijrsif 
of  the  jaw.  Neither  do  the  Romano- Britons,  at  Ittst  at  PrUlofd, 
appear  to  liave  set  stones  along  the  sides  of  their  gravas,  sa  Ibt 
Anglo*Saxona  did.  Thirdly,  the  Romano.  British  gravet,  wbM 
fsoognbed  as  such,  in  contradistinction  to  the  Ajiglo*Saxon  intar* 
ments,  by  the  help  of  these  external  peculiarities,  are  found  to 
trast  with  thcra  in  a  point  of  even  greater,  as  it  is  of  mom  inl 
interest,  via,,  in  the  very  large  proportion  of  aged  skeletaiis 
they  (Kin tain.  The  male  Anglo-Saxon  skeletons  are  inirariaUy,  m 
all  but  invariably,  the  skeletons  of  young  men :  quite  tlie 
is  the  case  with  the  Roma  no- British.  To  this  point,  as 
npon  anatomical  evidence,  I  shall  have  to  revert  in  the  second  part 
of  my  paper;  it  it  snfficient  here  to  say  that  the  differsoios  is  joil 
what  would  be  observed  now  between  the  oemetarjr  of  a  sstlW 
eiritized  Christian  village  and  that  of  an  outlying  station  00  Ibt 


Ki,  and 

■A 

iioqIs» 


n  iiucr- 
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ler-land  between  some  gradually  advancing  empire,  and  the 
ti*fTi tones  of  some  gradually  receding;  but  mtermitt-ently  aggressive 
Aborigines, 


in*    Of  ike  Anglo-Saxon  Iniermentd  in  the  tca^  of  Cremation. 

Teo  urns  containing  burnt  bones  have  come  into  my  hands 
doriog  the  excavations  carried  on  at  Frilford.  Of  these  two  were 
pAitcrned  urns,  and  the  rest  plain.  A  fairly  perfect  patterned 
Tand  from  this  cemetery  is  to  be  seen  in  the  British  Museum,  and 
two  patterned  fragments  have  been  recovered  by  me.  These  three 
latter  reseels,  I  incline  to  tkink,  on  account  of  their  size,  may  have 
been  holy-water  vessels  rather  than  cremation  urns.  The  pattern. 
ttpon  tbem,  as  well  as  that  upon  the  patterned  urns  which  were 
focnid  with  burnt  bones  inside  them^  is  the  pattern  now  so  familiar 
to  us  as  the  Anglo-Saxon  pattern,  from  the  memoirs  of  Kemble, 
Akermanj  the  Honourable  R.  C.  Neville,  and  others;  and  the  general 
gtjrie  and  conformation  of  all  the  urns,  patterned  and  plain  alike^  is 
B  not  much  less  plainly  referable  to  the  same  type.  Neither  class  of 
unu  has  been  lathe-turned ;  in  none  of  them  is  the  bottom  per- 
fectljr  fiat ;  they  are  all  of  a  darkish  colour,  andj  though  this  colour 
nuiy  oocaaonally  have  a  tawny  streaking  intermingled  with  it,  it 
luM  usually  been  protected  from  reddening  by  the  intermixture  of 
Timetable  matter  with  the  paste.  The  figured  urns  possess  the 
vaodykes,  the  punched  stellate  or  multiradiate  etamps^  the  circular 
thumb-made  depre&sions,  the  encircling  zones  scored  with  a  pointed 
stick,  and  the  *  characteristic  bumps,*  so  fully  and  accurately 
described  by  Mr.  Kemble  in  the  *  Horae  Ferales/  pp.  87  and  222, 
as  distinguishing  Anglo-Saxon  urns  found  in  England  as  well  as 
oms  found  in  the  North-German  fatherland  ^« 

The  Frilford  urns  are,  with  the  exception  of  those  found  at  Long 
Wittenhattij  the  first  urns  of  Anglo-Sason  manufacture  which  I 
have  seen  recorded  as  found  in  Berkshire.     Mr.  Wylie^  has  put  on 

*  Hot  *!•»  f<rir  fignrtss  of  urns  re«embtitLg  thoie  found  At  Frillbrd ;  Kngelliftrdi, 
'D«Burk  in  tb«  Iron  Age/  £ngU«h  tranalatioti.  186^,  p,  9 :  utd  from  Smadoby, 
Biyii%  ;  Ak«miati,  *  Pa^an  Suondom/  Introd.  p.  xxyiii,  and  pL  iv  ;  '  Archaeolagia/ 
mL  miriil  fd,  10,  fig.  i ;  Han.  R.C.  NeiiUe/  Sahoh  Obiequiei,*  pk.  34-33 ;  Bloxam'i 
*  FngnMDtn  S<f>iilchroHa,'  p.  59 ;  Roach  Smith,  '  Inventorimn  Sepuldirale/  Introd. 
p.  ST.  For  the  difoovtsry  of  a  bona^puncli  for  stjuuping  onuiDeiitii  toe  SohaftfiliauMii, 
"  iJis  G«nMWiM:he  Grab«tihtt«ii  am  Bheht,*  p.  1391  t86S, 

m  •  Arrhaffologia,'  xrxvii.  473. 
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record  similar  'finds'  from  some  thirteen  English  counties,  to  ^ 
Warwickshire,  Kottinghamshirei  Derbyshire,  Northjimpi 
Yorkshire,  Lincolnshire,  OloocestefBhire,  Oxfordshire,  Norfotk;  Sd^ 
folk,  Bedfordshire,  Cambridgeehire,  and  the  Isle  of  Wi^hL  TW 
'  Horae  Ferales,'  p«  229,  enable  us  to  add  a  fourteenth  eounty, 
Sussex,  to  this  list.  An  urn  in  the  possession  of  the  authoriticii 
of  Queen's  College,  Oxford,  and  which  a  short  note  in  the 
catalogue  existing  in  their  magnificent  library  may  be 
as  localising  ^nth  some  probability  to  Favensham^  in 
gives  us  this  county* — in  which  cremation,  like  the 
with  which  it  was  correlated,  was  earlier  superseded  than 
where  by  Chrij&tianity — as  a  fifteenth  in  which  Anglf>-S«iiii» 
established  themselves  whilst  still  heathens*  Berkshire  makes  lh« 
tale  up  to  sixteen.  When  we  consider  how  distinctively  Christi- 
anity opposed  ^  itself  to  the  practice  of  cremation,  every  frcvh  di^ 
eovery  of  these  distinctively  Anglo-Saxon  nma  shows  m  hem 
thoroughly  overrun  our  England  was  by  the  'heathen  of  Qm 
Northern  s^  ' '  in  the  period  which  elapsed  between  the  laadsofi 


'  For  Ui«  i*rfty  of  ibe  diJOOTery  of  cfremitJon  urni,  mi  teMt  b  M» 
difiurbed  ootuliUoa,  in  Kont,  see  *  loYvntoiiuni  8«pa1chnJe,*  x  v,  %\wi.  i  S4,  t  M  j  *] 
Amoc,  Refx>rt/  [855.  p.  i^6;  iacI  Mr,  Wylie«  km.  cit  Th«  Qo«cii*t  C«Xk^  ^  h 
indubiubl/  of  ADglo-SaioQ  origifi.  The  evid«iioa  fbr  it*  ooming  frotn  KmA  mmmatB 
onJj  to  probkbiliijr,  And  viaurU  thus  :  in  Queen's  Collage  Librmrj  Umtv  b  a  *Lbisf 
the  CfiU«ctiou  of  E^jitiAO,  EiruiKM^n,  Greek,  RoftiMi.  BHUnU*  aJid  oUiflr  Mili 
fofifiAd  by  the  Ute  Re?.  Robert  Mieon,  D.D^  from  the  ooUoctioiM  of  Me 
Mt,  BmUm,  MUliogen,  ud  oibett.  i8j a  U»  1839.'  In  tlilt  QMAtc^(wi  ^kmm  ie  llto 
fbUoviaip  entty;  'HepQtehrd  itm»,  •  Urgn  uid  taiaXU  ^*  Ou  lft#  wamXXtr  df  I 
Iwo  nriuv  l^ch^  hrrwerer*  is  of  Roiuao  niAiiu&cturt,  tlbor^  b  m  IIoImI» 
FATarahftm,  K<*tit.'  The  oKteriori  of  Uie  two  umft  hmre  intioh  the  iab 
dbooloormtloii,  whioh  makm  H  eeem  Ukety  th»t  th«y  cmtne  from  th«  1 
Mwi  U»tty  «r«e,  opniie«tticQtly,  m  we  now  find  theis,  c*|iihagii#il  imd  | 

•  ^^  the  oppoeiiioQ  of  the  Chriadjuu  to  the  |ii«ctioe  of  erMifttlen^  wm  H« 
*  lAh  of  JqUmi/  English  taniktbD,  p.  i<»S  ;  IHd.  *  Mintidu  Pelii,'  dL  |i.  41 ;  '  Ae^ 
llwtyrvtii,*  BAfon.  ii.  p,  1^ ;  Martyrdom  of  S.  Th4r»oui ;  TettuJiJaii,  diL  OtiiM^ 
B^rtin  Abhend  1H49,  p,  207  ;  '  Ep,  Bee  Vteoa.  el  LogtjmU.'  fin.  EomI».  K.  B^  t ,  |« 
dt  PuMy,  '  Minor  Prophets/  Amos  yi.  10 ;  ChwIamagQe,  '  C^pli.  md,  8a«c«.*  TfyAJw 
di>  Fleury,  *  Eoo.  Hist/  I.  44.  45  ;  Graber,  *  Oiiginee  UtooIm/  dL  Wjp*,  * 
logiA/  xjiJtrii.  467:  Kpinble,  'Home  Fendes^*  p.  ^$1  SeliMtfhMiasa 
Gmheti&ttsn  *m  Hhdiie/  p*  90 ;  *  Jftlubaeh  det  VenlMi  mtt  AHvlteaM-lb* 
RheitihMide/  Bonn,  xS68. 

■  litermry  eTidonee  Jbr  Ihe  numben  of  the  fiftzone  Is  Funished  bjp  iodi  1 
m  Ikite  whiob  Ckwdiaa  puts  into  th^  inootb  of  a  penoniAed  Biitwl^ 
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m  it  of  Hen^st  and  that  of  Augustine*  The  legend  which  makes 
Heopft  land  in  Tbanet  and  be  buried  at  Conisborough,  in  South 
Yorkshire,  tells  obviously  in  the  same  direction,  but  it  is  always 
well  to  strengthen  a  conclusion  based  on  the  interpretation  of  such 
A  history  ae  this  by  evidence  drawn  from  actual,  tangible^  and 
rerifiable  facts.  And  it  is  worth  while,  consequently,  to  put  on 
i^eeord  here  certain  *  finds'  of  Anglo-Saxon  urns  which  have  been 
made  subsequently  to,  or,  for  other  reasons,  have  not  been  enumer- 
ate among  those  already  referred  to.  In  the  year  1859  five  urns 
of  the  Anglo-Saxon  type,  which  are  now  to  be  seen  in  the  museum 
of  the  Phiios4>phical  Society  in  York,  were  found  by  F,  W.  Calvert, 
Kiq.,  in  his  garden,  which  is  about  half-a-mile  outside  of  Mickle- 
gat4i  Bar  on  the  right  side  of  the  road  from  York  to  Tadcaster. 
Seveml  Roman  urns  and  sarcophagi  were  found  at  the  same  time  and 
place,  the  Anglo-Saxons  having  in  this,  as  in  so  many  other 
Roman  stations,  used  the  cemeteries  of  their  predecessors.  An  urn 
Willi  an  inscription,  which  I  have  not  seen,  was  found  at  the  same 
time.  Five  other  undoubtedly  Anglo-Saxon  urns  are  mentioned  in 
'  The  Descriptive  Account  of  the  Antiquities '  of  this  Museum  (p.  95, 
n,  34),  as  being  found  in  tumuli  on  the  Wolds.  An  urn'  as  in^ 
dnbitably  Anglo-Saxon  has  been  discovered  at  Kemps  ton,  in  Bed- 
tbfdakire,  for  a  sight  of  which  I  am  indebted  to  the  kindness  of 
Oaaoii  Greenwell  of  Durham,  Lastly,  in  the  '  Illastrated  Loudon 
Newa'  of  Jan.  25,  1868,  Supplement,  p,  93,  some  excellent  figures 
of  aeveral  urns  found  by  Dr,  Massey  of  Melbourne,  at  King's  New- 
to(D  in  Derbyshire,  may  be  seen;  and  though  I  have  not  as  yet 
liad  an  opportunity  of  personally  examining  these  specimens,  I  ap- 
IKolieiid  they  will  be  recognised  as  belonging  to  the  same  class  as 
Uie  North  German  urns  of  the  '  Horae  Ferales ; '  the  South  Jutland 
or  Slesvjg  urns  figured  by  Engelhardt,  loc.  cit.  and  plates  14  and 
17  ;  and  those  from  the  sixteen  English  counties  above  enumerated. 
It  as  Mr.  Kemble  has  said,  '  wherever  Christianity  set  foot  crema- 
ikm  was  to  cease^,'  we  may  be  doubly  sure  that  wheresoever 
^ramaiion  was  practised  in  a  country  which  had  been  previously 
Cbritftian,  Christianity  had  for  the  time  become  extinct.     Of  the 

wmm  mtjitaM  hy  Um  Bmaa$  mmj  he  found  in  '  AmmiMiuB  M&reelliauA.*  ixvi.  4^ 
-svtt.  3. 

^  8M«OoIlectAne»  Atittqaft,'  !▼«  i$i|  ti.  t^,  aoi  leqq. 
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oo-existence  in  place  of  cremation-urns  and  of  skeletons  iiiliuiBi>d 
entire  there  is  no  doubt ;  and,  as  many  authorities  seem  oonnaced 
that  the  two  practices  co-existed  also  in  tim€\  I  sbonld  be  mlow  to 
get  against  their  opinion  the  fact  of  the  strong  feeling  wbioh  tli« 
Christians  entertained  as  to  the  impiety  of  cremation.  For  I  ifttd 
in  the  passages  just  referred  to,  and  can  believe,  that  a  practice  was 
not  always  nor  immediately  discontinued  because  it  was  denoaaedL 
Still,  at  Frilford,  tboU|>li  in  three  cases  urns  were  found  above 
Bomano-British  inhumations,  in  no  case  had  I  any  reason  to  Uuak 
that  one  part  of  the  population  on  this  area  was  practising  the  one, 
at  the  same  time  that  another  was  practising  the  other^  of  tkumB 
two  modes  of  sepulture.  If  it  should  be  allowed — in  dangevofoi 
opposition,  it  is  true,  to  Mr*  Kemble's  dictum,  that  no  pagan  Sazoi 
was  buried  except  when  burnt  ^j — that  the  Anglo-Saxon  iabii 
tions,  shortly  to  be  described  as  without  orientation  and  with  ] 
may  have  been  the  burials  of  pagans,  I  should  be  more  tncliiied  1 
thiuk  that  the  two  rites  may  have  been  practised 
raucously,  as  we  know  them  to  have  been  by  several 
nations.  To  the  heathen  the  two  modes  of  sepulture 
paratively  indifferent,  and  very  slight  reasons  may  have  det^rmijiod 
his  choice  of  the  one  or  the  other.  With  the  Chriatian  it  wia 
different,  and  abstinence  from  cremation  was  made  to  seem  a  ooroK 
lary  of  some  of  the  most  sacred  and  cherished  articles  of  his  bilbu 
Hence  I  am  not  disposed  to  think  that  the  couquered  Romaae* 
Britons  would  continue  to  use  the  cemetery  of  their  fomfiillim 
when  it  was  constantly  being,  as  they  would  tl)ink«  desecrated  by 
the  deposition  in  it  of  the  urns  of  the  unbelievers.  The  S«»RliS 
on  the  other  band,  as  already  remarked,  had  no  reluctance  agSMl 
burying  in  the  ground  which  held  the  bones  of  the  former  tonls  of 
the  soil|  and  as  the  positions  of  several  of  the  urns  show — 


'  Liitio  the  J  PKiked  of  tho«e  atroog  Ujubi 


*  Far  thm  oo-iodi^ttM  of  tnumtim  fdih  Inlittmntioii,  mq  K«mbl«  *  Bcnm  Tm 
|>.  918;  NrH1]«V  'Sooa  OtwMiak*,'  p.  11 :  Wjli«.  •  AfeluMologte*'  mmmwU,  p^ 
AkmwMa,  '  Furtbvr  R«MftroliM  «i  Bri(;liihAm|itoii,  AjvlUMcdof  fa.'  vixwm ;  *  lav 
tioa  SepukhnOc,'  |ip.  165,  195;   Wdabold,  « Sitsttiigib«riQhl«  lUt.  Akmd.  Ofak 
nUL  KkMb'  bd*  99.  ^  tj8.  Ul.  se.  ^  176;   LiiuleiMaJinii,  'ArMt  Aaik'  ft 

*  *  HotM  FcnlM,' p,  9S ;  i4id«  p«r  mitni»  die  lUv.  a  F12m:1i«  'ColLAall^' vLt3% 
sad  Tkrnpp. '  An^lQ^SftXcn  Uoam,'  p.  19^ 
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1  should  add  that  it  is  poBsible  that  half- converted  Saxons  may 
have  relapsed  into  cremation  in  the  absence  of  the  missionary,  and 
under  the  temptation  which  the  licence  of  the  *  lyke-wake '  created. 
Bat  the  practice  of  such  a  transitional  period,  if  it  ever  existed, 
would  not  affect  the  hist-orical  argument  for  the  overrunning  of  this 
oouBtr}^  hy  heathens,  which  the  discovery  of  these  urns  in  so  many 
parts  of  it  ftirnishes* 

A  piece  of  Samian  ware  was  found  in  the  Eoman  rubbish -pit 
already  mentioned  as  having  been  discovered  within  about  200 
yurdfi  of  the  cemetery.  The  resemblance  of  its  pattern  to  that  on 
the  An^lo-Saxon  urns  is  very  striking,  though  the  execution  and 
finish  are  as  different  as  is  the  material*  A  pattern  of  Vandykes, 
scored  zones,  and  stellate  impressions,  is  one  which,  by  its  sim- 
plicity, would  saggest  itself  to  the  rudest  nations,  and  I  do  not,  of 
oourse,  mean  to  hint  that  the  urns  found  here  by  me  were  figured 
after  the  pattern  of  Roman  ware  found  here  by  the  Anglo-Saxons. 
Still  the  similarity  of  the  two  patterns  is  very  striking,  and  when 
we  consider  that  urns  with  Latin  inscriptions  and  of  Roman  manu- 
&cti2re  have  been  found  with  Anglo-Saxon  patterns  upon  them  ^,  it 
b  leas  difficult  to  imagine  that  the  Teutonic  races,  years  before  the 
period  we  are  dealing  with,  and  while  yet  in  their  North  German 
native  country,  imitated  with  a  stick  on  coarse  hand-fashioned 
day-pa^te  the  very  simple  but  still  beautiful  pattern  which  the 
GaUo-Romans  imprinted  on  finer  and  lathe-turned  materials. 
Another  iUustration  would  thus  be  furnished  of  the  extreme  readi- 
nav  already  alluded  to  with  which  the  Germanic  natives  imitated 
the  arts  and  refinements  of  the  Romans, 

Burnt  human  bones  have  been  here  and  there  met  with  without 
any  am  in  relation  with  them,  but  within  my  exj)erience  at  Fril- 
fofd  they  have  been  merely  scattered  or  even  single  bones,  the 
preseooo  of  which  may  be  explained  by  the  disinterment  of  an  urn, 
and  the  subsequent  replacing  of  its  fragments  and  its  contents  with 
laai  care  than  was  sometimes  bestowed  upon  this  task  ^. 
^In  none  of  the  urns  were  any  other  contents  than  human  bones 
with  earth  and  stones  discovered,  except  in  the  case  of  the 

>  fits  fi«ad)  Smiili.  'BHtith  AsBocuk\i<m  Beporta  for  1S55,'  p.  145*  uid  the  aasm 
vflbtt^t '  Cf)liI«cUiiift  Antlqnn,*  y.  115,  pL  x.  where  sucli  an  urn,  beariiijf  the  inicriptkin 
^M*  Lamjai  RvwiMAM  Tixrr.  A.m.  m^eu J).tii.  u  figured. 

•  8m  *  iBventcMrlum  Sepulchnde/  Introd.  p.  xyi,  pp.  8»  9^  u,  17,  18,  19^  40,  156, 
159^  >7S- 
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urn  found  Sept.  1867,  in  which  a  few  pieces  of  glass  wetift  fbdod 
t^ogether  with  the  bones,  and  in  that  of  the  small  uopatUiriitd  wii 
found  Jan.  1867,  in  which  the  incisor  of  a  hare  or  mbbit  wia 
also  found  in  company  with  the  human  remaiDs^  and  like  them  had 
been  eubjccted  to  the  fire* 

The  urns  were  in  most  instances  at  hat  a  very  short  <tittMit 
from  the  surface  of  the  ground,  and,  shallow  as  the  furrows  tit 
(some  five  inches  or  so)  which  it  is  usual  to  make  in  this  wit  tht 
upper  rims  of  the  urns  have  in  several  instancea  received  tDJoiy 
Jrom  the  plough>8hare«  This  superficial  position  of  cremation  nni 
enables  us  to  understand  how  the  many  superstitions*  as  to  tbm 
pullulatiun  in  the  spring,  &c.  aroae^  and  it  is  paralleled,  we  may  f^ 
mark,  by  the  shallow^ness  of  the  inhumations  of  the  same  mos^  to 
the  consideration  of  which  I  now  proceed. 


IV.    Of  An^lo'Saxon  Inierm^tiU  in  ike  way  of  inAumatitm 
orienMioHy  tut  with  insignia  ami  in  sialtaw  ^ftftw. 

The  Anglo-Saxons  appear  to  have  discontinued  cremation,  pnsb* 
ably  at  the  urgent  request  of  the  Christian  missionaries,  witbout  at 
the  same  time  adopting  the  direction  of  the  grave  which  the  mmgt 
of  their  teachers,  as  well  as  of  their  predeeessonv  would  have  M 
them  to  adopt  Tlie  shallowness^  of  many  graves  contftintng 
skeletons  extended  at  full  length  and  adorned  with  Anglo-Saxon 
insignia  may  again  be  referred  to  the  retention  by  half-converted 
proselytes  of  some  of  that  carelesenees  as  to  the  dispo«l  of  Ike 
ooqise  which  marked  many  heathen  races  then>  as,  indeed,  it  d<MS 
now.  The  now  well-known  insignia  of  the  male  and  female  Aiigl^ 
Saxon  req}ectivi4y — to  wit,  the  umbo,  the  spear,  tlie  ImdEle;,  aad 
the  knife;  the  fibulati  the  perforated  beads^  the  ftmilarlj  pm* 
foiated  gkss  ornaments ;  the  ear  and  tooth  picks,  the  teoopii  tte 

'  Fcr  tlM  tMlbl  m  to  vat  htitig  *  iiAtiiiml  prttdudsooft  puHalaUng  fron  tW 
lik#  bslboyi  footi^*  mo  '  Bono  Ftsnlm,*  p.  86/    For  other  iUpenUtioiio 
to   l^«Bt  MO  Cbobvl,  'Komuuidk    8oqierm]]«;  p.   1941   WyUm,  'At 
JOonriL  46* 

*  For  tlM  ihillowiioa  of  Ati^hwS^zon  mud  olbor  Toulook  intariiMnli^  m*  i 
*  TbBkbtaa  do  OUldfiHo/  p.  41  ;  BIoamd,  *  F^«|{tn«nU  SepaldamlW  p^  47 ; 
*timmvk  in  II10   Early  traa  Ago/ p,  9;  AkermM,  *  An?h*oologla,*   vol 
Lone  WHtonliM ;  KemUo,  Ibid,  vol.  ssii^.  it$6 1  Wonnor, ' 
S^d  boi  SotiUtliolm.*  lip.  10.  90. 
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l-pin,  the  perforated  coins,  and  the  knife,  found  both  with 
!i*8  and  men's  skeletons — have  been  found  with  several  skele- 
tons at  Prilford,  which  were  interred  in  graves  varying  in  depth 
{h)m  eighteen  up  to  twenty* seven  and  thirty  inches,  and  varying 
•till  more  in  their  compass  bearings.  In  four  of  these  cases^ 
skeletons,  which  must  be  suppised  to  have  been  Eomano-British, 
have  been  found  to  underlie  these  Anglo-Saxon  remains,  just  as 
cunilarly  inhumed  skeletons  have  been  already  spoken  of  as  under- 
lying cremation  urns.  In  one  case  a  large  fragment  of  a  large 
HDpttttemed  nro,  which  resembles  in  style  the  um  found  at  Long 
Witteoham,  containing  human  bones  (figured  by  Mr.  Akerraan, 
'  Archaeologia/  xxxviii.  352,  pb  xx.  fig-  4),  was  discovered  lying 
orer  the  pelvis  of  an  Anglo-Saxon  woman,  buried  with  disc-shaped 
fitnilftd,  beads,  and  shards.  The  fragment  was  itself  in  seven  pieces 
wliin  discovered ;  but,  as  they  have  admitted  of  reiidjustment,  the 
fripiieiit  must  have  been  put  into  the  grave  in  the  condition 
which  it  is  in  as  now  restored,  in  accordance  with  the  custom  of 
careltdly  replacing  the  fragments  of  a  disturbed  funeral  urn,  which 
Itts  beeai  several  times  noted  in  other  Saxon  burials  ^  In  another 
of  these  interments  some  Roman  tiling  was  found  set  along  the 
side  of  the  grave,  a  practice  which  other  Teutonic  tribes,  in  their 
imitaition  of  the  Roman  civilisation,  adopted,  as  has  been  observed 
hy  Wanner*.  In  another,  a  spear- head  with  the  raised  ridge, 
which  Mr,  Akerman  (*  Pagan  Saxondom,*  p.  x.)  has  observed  is  to 
bt  seen  on  the  assagaye  of  the  modern  Flottentot,  was  found  ac* 
ipanyiog  a  skeletooj  the  sex  and  nationality  of  which  were 
to  by  the  presence  of  an  umbo  and  a  buckle  ^,  as  well  as  by 
ita  €0teological  characters.  Fibulae  were  not  found  with  the  male 
skeletons  I  with  the  female  skeletons  the  common  disc-shaped 
Sbolae  were  the  most  usual.  In  one  case,  however,  the  cruciform 
vmrietyi  noh  as  Mr.  Akerman  bus  figured  ('  Archaeologia/  xxxix. 
pL  3d.  figs,  8,  9)  from  Long  Wittenham,  or  ('  Pagan  Saxondom/ 
pL  xviii.  fig,  i)  from  the  neighbourhood  of  Rugby,  was  exemplified 
in  two  fibulae  found  with  a  female  skeleton^  which  was  aceom- 

<  Set  *  IflTntoriom  Sqiokhrsld/  Ititrod«  p,  xvi,  fto. 

*  *  Dm  Akmumucbe  Todtenfeld  bei  Schleitbeim,*  p,  tj.    Se#  abo  LindeMofamit, 
'  AveUv  fkir  Anlhropolo^/  li.  3,  p.  556, 

*  For  tkt  l^Mt^mthmm,  ffbioh  the  pniaeDoe  of  &  buckle  fumUhM  m  to  nAtioiuJity* 
mm  AluBBUi,  'FifMi  ftuondcira/  p.  $B;  Cochei,  'Tomfae^u  de  Chtidefio/  pp.  aiS, 


b»  seen 
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panied  also  by  tbe  earpick  and  tooiliplck  and  scoop  so  firo<iii€iitlj 
found  in  Anglo-Saxon  interments  K     No  sword  has  as  yet  been 
found  in  tlic  cemetery  at  Frilford,  and  the  general  character  of  the 
Anglo-Saxon  relics  which  have  been  discovered  is  in  keeping  mth 
the  absence  of  this  mark  of  condition  and  authority,  if  siich^  ^^ 
may  be  considered  to  be.     In  one  case  a  male  skeleton  wa«  wl^| 
ported  to  me  to  have  been  found  Ipng  in  one  of  these  shallow 
graves  with  its  face  downwards.     Unfortunately  I  was  not  Qpatt 
the  spot  when  this  skeleton  was  removed ;    but,  though  SchMfr 
hausen  •  has  pointed  out  that  unskilled  observers  may  be  deoetrfd 
as  to  the  position  of  the  fiice  in  a  grave,  I  am   nevertbdss  of 
opinion  that  the  workman  who  had  assisted  in  the  removal  of  a 
vefry  large  number  of  skeletons  from  their  graves  was  right  to  the 
report  he  made  to  me.     Because,  in  the  first  place,  I  have  myi 
seen  an  instance  of  such  a  mode  of  interment  in  a  Roraano-Brii 
barrow ;  and,  secondly,  it  is  not  difficult  to  understand  how  sodi 
misplacement  could  occur  with  an  uncoffined  body  borne  tea  grw 
the  shallowness  of  which  bore,  and  bears,  evidence  to  a  carelesssi 
which  the  *  lykc-wake '  would  be  only  too  likely  to  intensify*     It 
has  often  been  observed  ^  that  the  Anglo-Saxons  by  no  Dieasa  in* 
variably  employed  coffins  in  their  interments.     When  tbe  head  if 
found  to  have  l>een  supported  upon  stones  placed  underneath  it,  it 
ifl  plain  that  the  interment  must  have  l>een  coffinless.     But  I  do 
not  find  in  my  notes  of  the  class  of  shallow,  non^oriented,  Anglic 
Saxon  interments  that  the  head  bad  been  so  supported ;  and^  imMr 
much  as  the  results  of  its  having  been  so  raised  are  ordinaril/  wr 
evident,  the  cervical  vertebrae  being  impacted  between  tho  mm  of 
the  lower  jaw,  and  this  bone  being,  not  rarely,  separated  widdjr 
from  the  tipiier  jaw,  owing  to  the  changes  of  position  which  tiio 
perishing  of  the  soft  parts  has  entailed, — it  is  diHicult  to  Ihtnk 
that  this  |>eculiar  arrangement  would  have  been  left  unnottcod  iS  H 
bad  existed.     A  nail  has  occasionally  been  found  in  a  gmirt 


*  89«  *  P«gwi  8iutoi»diHii/  p.  70,  sod  pi,  XXXV.  fi^.  4 ;  '  Atvh»«oki^'  rel,  x«ST 
BHiglilbAjnptoii,  No.  I ;  vol.  xxxviii,  BrightbAiDptaii,  No.  lit,  ])roMrT«d  la  AAmidm 
Hawam,  Oxford  ;  *  Faiilonl  GniTetw'  vl  1^  fig-  10.  object  liinikriy  ] 

*  Sst  Alunnan.  *  Arvkmohpm,*  vol.  juxis,  Fiirtbar  B  w—wfcsi  it  I 

*  *  I3U  aertnAal«^9  Of^niaUcia  am  Kh«iii,*  p,  1 19, 

*  W|lic, '  Gmvfla  of  Alwiumni.*  p,  I  j :  BloiAsi, '  Fn^^mmti^  IScpuleanJlii^'  pfL  i 
ft;  Akemum.  *  Fi^ba  Htfoodooi/  luitad.  p.  xvi    Oinnpitfii  pkW  ilr.  wltli  { 
aoix,  Uu,  Lxiv  mad  UvE«  of  SInitt'a  *  Hank  . 
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Ijaning  an  Anglo-Saxon  skeleton,  but  I  have  never  come  upon 
DftiU  in  Bucli  numbers  as  to  make  me  think  it  probuble  that  they 
hud  eome  there  otherwise  than  accidentally,  nor  have  I  ever  found 
in  Buch  interments  that  all  but  infallible  sign  of  a  eofRn  having 
been  employed,  namely,  cofBn-hooping*  The  shallow  vVnglo-Saxon 
graves  do  not  appear  to  have  had  stones  set  round  their  edges ;  and 
the  absence  of  such  stones  is  another^  and  complementary,  illustra- 
tion of  the  carelessness  which  appears  to  have  characterised  the 
performance  of  these  burials.  Wherever  stones  have  been  found 
set  round  a  grave,  the  grave  has  had  the  semi-oriented  bearings  of 
the  Romano- British  interments,  and  has  all  but  universally  the 
ame  depth  as  these  graves,  and  may  hence  be  considered  to  belong 
to  a  distinct  era  of  inhumation. 


V.  Of  Anglo'SaTOH  IntermenU  in  the  way  of  inhumation  in  ^atws  of 
iAe  mme  compass-hearings^  and  usually  of  the  same  depths  as  the 
B^mano-SritisA  graves,  but  differing  from  them  in  h^iving  stanes 
mi  almg  the  edges  of  the  grave^  and  in  containing  insignia  t4>~ 
geHgr  with  the  skeletons, 

I  haye  not  at  Frilford  come  upon  a  grave  with  stones  set  round 
ita  edges  which  had  not  the  Romano-British  direction  towards 
E.S<£.,  and  which  did  not  contain  a  skeleton  with  the  insignia  of 
ilie  Anglo-Saxon  race.  Following  the  Romano- British  direction, 
these  interments  have  followed  the  same  precedent  ordinarily  as  to 
depth  also,  and  the  like,  it  may  be  noted,  has  been  observed  by 
Watiner  of  the  Alemannian  interments  at  Sehleitheim  *,  The 
of  the  stones  to  the  sides,  head,  and  feet  of  the  skeleton 
to  prednde  the  notion  of  coffins  having  been  employed  in 
these  interments,  and  the  fact  that  the  sides  of  these  st-ones^  which 
looked  towards  the  skeleton,  were  in  some  eases  reddened  in  a  way 
to  whieb  actual  experiment  shows  that  similar  stories  of  the  neigh- 
bourhood do  redden  under  the  action  of  fire,  makes  it  appear  all 
but  certain  that  the  charcoal  found  in  these  graves  around  and 
Siren  under  the  skeleton  must  have  been  produced  by  a  fire  lighted 
in  the  grave  before,  or  indeed  after,  the  corpse  was  put  into  it*, 

*  *D»M  AUniAimi«che  Todtenfeld  bei  Schleitbeim/  pp,  tt,  t8. 
'  Ib  A  iKHU  from  ProfiiBor  Pennon  lo  me.  la  wluoh  be  gives  much  irmliiAble  infor- 
upon  other  poitite  rslftUiig  to  tlifi  hlatorjr  ^^  ^i*  oouotry  in  the  tiiuei  with 
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Mr.  Kemble,  in  the  passages  already  referred  to  *,  stippo^M  tint  ii 
the  transition  state  from  heathenism  to  Christianity,  such  ptwdiom 
aa  this  may  have  been  stealthily  indulged  in  by  the  d^wIj-o 
and  only  hali-eonverted  proselytes,  and  these  intermeala 
considerable  cOQiirmatioii  to  this  view.  The  Abb^  CodMit'  §ai 
Professor  Sehaaffhausen  ^  seem  to  incline  towards  suppocifif  ikti 
the  similar  appearances  which  they  have  noticed  are  to  be  MCtibiJ 
to  the  remnants  of  a  coffin;  but  I  am  inclined  to  ibiok  thai  tkt 
absence  of  natlsi  the  raised  position  of  the  head  obscnrvd  in  soat 
of  these  burials,  the  large  size  of,  and  the  ret^eDtion  of 
brilliancy  by,  the  fragments  of  carbonaceous  matter  fonnd  in 
graves,  and  underneath  as  well  as  around  the  skeletons,  as  wall  m 
the  conditions  of  reddening  and  of  position  which  the  ftansi 
present,  are  points  mtlitating  very  strongly  against  the  bTpotkcsit 
of  a  coffin  liaving  been  present,  and  in  favour  of  a  wood  fire  haviii^ 
been  lighted  in  the  grave  either  in  preparation  for,  or  for  the 
partixd  combustion  of,  the  dead  body.  No  coins  were  found  in  foch 
relations  with  the  head  or  chest  of  any  of  these  skeletons  as  to 
make  it  seem  likely  that  they  had  been  put  in  aa  'portorim;*  ia 
one  case,  however,  a  coin  was  found  perforated*  for  Buwfemim, 
doubtless  as  an  ornament,  about  the  region  of  what  had  been  Hif 
chest  or  waist  of  a  very  much  water-worn  skeleton,  ShartU  and 
flints,  and  a  few  bones  and  teeth  of  domestic  animals,  were 
in  these  as  in  other  kinds  of  inhumation  observed  in  this  i 
In  one  of  these  interments  a  pair  of  odd  fibulae^  one  bein^  of  tk 
cruciform,  the  other  of  the  saucer  or  disc  pattern,  was  foood*  OBI 
npon  one  shoulder  and  the  other  upon  the  other  of  a  female  ikcWlea 
Similarly,  or  somewhat  similarly,  *two  large  cruciform  and  Ipd 
circular  fibulae  of  bronze,*  now  preserved  in  the  York  Ms 
were  found  with  a  skeleton  in  the  Danes  Dale  Tumulus  ^« 
discoveries  may  seem  of  trifling  moment,  but  they  do  go  ia 

wlU  I  am  oooosrnaii,  h«  mji*  '  Th«  "  Anglo-SMoo  lAwt,"  vol  IL  oooftsia 
IkiA  of  tuprMilioiii  (soictieeM  wblch  lK«  Cburah  ooodioitif,  ittob  si  httndi^  ««m  iqitt 
gnkvm.  Ilk  true  thmt  th«  oamplUlIaiii  in  whicK  ihmt  orilauea  ooear  an  la  «■• 
mnm aol  aotlbaulio*  ihM  ii,  hAv«  boon  iMsribod  to  wrooa  Aotliofi ,  bul  Um;  |iiiiifciAtf 
fipwfvt  tli«  0«utoiiuu7  ls«r«  of  Um  Chtiidi  Um  md  ua  lh#  otmUoMil  milk  i 

1  *  Hon*  Vmnk^^  pp.  98-104. 

»  Op«r»cii«.  pp.  19«,  J55, 156,  304. 

^OpMdl^p.  IQ4. 

»  8m  CilAlo«ti«,  p,  9j,  aad  *CoU.  Auii^:  fi.  pL  il. 
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first,  that  no  pattern  of  fibulae  should  be  considered  as  peculiar  to 
any  one  district,  except  provisionally ;  secondly,  that  a  very  con- 
sidenible  tmifonnity  may  have  existed  in  the  manners  and  customs 
of  the  Anglo-Saxons  throughout  the  entire  length  of  England ; 
ud,  thirdly,  tliat,  inasmuch  as  intercommunication  between  placee 
m  far  apart  as  Frilford  and  Driffield  must  have  been  difficult  in 
tboae  days,  the  numbers  of  the  invaders  of  these  similar  fashions 
mod  Iiftbitfi  must  have  been  considerable. 

The  stones  were  set  round  in  the  grave  in  but  a  single  row  from 
within  outwards,  and  in  height  they  do  not  seem  to  have  extended 
from  the  bottom  of  the  grave  further  upwards  than  a  stone  coffin 
(of  which  they  may  be  supposed  to  have  been  a  cheap  imitation) 
would  have  done.  The  graves  here,  as  at  Selzen,  are  narrowed 
towards  their  lower  ends  *.  In  such  interments  as  these  the  skull 
may  or  may  not  be  found  to  rest  upon  a  stone  which  had  been  put 
mider  it  in  the  way  of  support,  and  which  has  caused  the  lower  jaw 
to  Mttle  down  upon  the  cervical  vertebrae,  and  to  hold  tliem  im- 
between  its  rami.  The  Anglo-Saxon  habit  of  thus  placing 
beD€oih  the  bead  of  the  corpse  may  or  may  not  be  adum- 
bmted  by  the  mediaeval  stono-pillow  in  monuments  as  suggested 
by  the  Abb^  Cochet  - ;  but,  at  all  events,  it  goes  some  way  towards 
pioriDg  that  coffins  were  not  employed  in  the  interments  in  which 
it  b  BOtkeable. 

Ib  one  of  these  graves  a  mass  of  what  has  been  called  a  *  scori- 
form  *  lava,  though  it  is  different  enough  from  the  true  scarme  or  slag 
mmilarly  found  in  Anglo-Saxon  graves  at  Fairford  by  Mr.  Wylie  \ 
foond  at  the  foot  of  a  female  skeleton.  The  bulk  it  made  up 
about  that  of  an  orange,  and,  as  it  has  separated  into  two 
C30«4uiaptftble  halves,  each  of  which  resists  very  violent  hammering, 
we  moat  suppose  that  since  it  was  put  iuto  the  grave  it  must  have 
aabjeeied  to  some  disrupting  agency  which  acted  upon  it  with 
force,  and  yet  left  it,  when  broken  asunder,  in  silu.  It  is 
pottible  that  the  piece  of  bva  in  question  may  have  been  broken 
into  two  pieces  by  the  action  of  a  fire  lighted  in  the  grave,  as,  it 

*  809  LindtnHibBiit,  '  ArohiY  fitr  Anthropologie/  ii.  3.  356,  in  renew  of  Wftnner^i 
M«Boir,  '  Dm  AJMnaaniiclie  Todtuxfold  b«i  Sdiktiheim  ;*  SohMffUftttcen.  o^.  cii. 

*  *  Nonnandit  SooftotiiQe/  ed.  i.  p.  191. 

*  'fklrfbid  Gia?<B^*  p.  14. 
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has  been  suggested,  was  the  case  with  a  millstoDe  fouad  r|»li 
pieoee  in  a  Saxon  grave  discovered  ^  at  Winstor  in  Derbyshire, 
showingi  which  this  grave  did  not,  signs  of  a  fire  having 
lighted  in  it.  Bat  one  of  the  many  vatuaWe  hints  which  I  ouro  lo 
Profefisor  Phillips  has  made  me  think  that  it  may  be  to  boA 
rather  than  to  fire  that  we  ought  to  look  to  acconnt  for  the  fraetimi 
of  volcanic  products  such  as  these.  A  porous  soil  would  allow  tW 
cavities  of  such  a  piece  of  lava  to  become  filled  with  water,  ud  m 
shallow  grave  in  a  severe  winter  might  furnish  the  other  requisit* 
conditions.  Some  mortar-like  matter  was  adherent  to  the  esterinr 
of  the  piece  of  lava  besides  and  distinct  from  the  oalcafOOOi  in- 
crustation which  the  water  of  the  soil  had  dcj>osited  apon  it.  TW 
lava  itself,  as  containing  haui^ne^  we  may  be  justified  in  regaidin^ 
as  having,  in  all  probability,  come  from  Niedermennig,  whidi  i^^J 
place  whence,  in  the  time  of  Augustus^,  the  Romans  took  bmldQiPf 
materials  for  the  bridge  at  Treves,  and  whenoei  as  a  matter  of  fadi| 
millstones  are  now  largely  ex|K>rted,  and  whence,  consequentlTt  wf 
may  think  it  not  wholly  unlikely^  they  were  exported  in  loraNf 
and  Anglo-Saxon  times.  It  is  diillcult,  of  course,  to  be  qitiitf  m 
that  a  sub-globular  mass  such  as  the  piece  of  lava  I  found  al  tkl 
feet  of  this  Anglo-Saxon  female  had  been  a  piece  of  a  queni ;  but 
fragments,  of  identical  and  closely  identical  mineralogical  c]iafacl0% 
found  '  near  a  barrow  in  Norfolk/  and  '  in  a  British  barrow  at 
Thetford,*  respectively,  have  been  considered  as  pieces  of  a  mill- 
stone by  the  well-known  antiquary  J,  Wickham  Flower,  Eiiq.,  t« 
whose  kindness  I  owe  the  opportunity  of  comparing  tbeae 
sets  of  volcanic  fragments  together. 

SchaaflThausen  ^  has  put  on  record  several  instaocoi  of 
interments  either  in  coffins  made  out  of  Ivfa^  or  in  gravoi  witli 
iVagments  of  Ruch  volcanic  matter  set  roimd  their  copos,  logi4fc» 
with  other  gtones,  and  it  is  just  possible  that  the  Niedamm^f 
lava  may  have  been  put,  as  it  was  in  this  grave,  at  the  foot  of  Iha 
grave,  whilst  other  st^mes  were  set  round  the  sides,  as  a  kind  rf 
reminiscence  of  what  the  ^setting'  of  the  interment  roi^fbt 

p.  104. 


■  II»a!i«Dy,  oa  '  VqIommnm,*  fi|i,  49,  ^ 

*  'pp.  dt*  |i|).  iii«  117;  Wras, ' rsrtotslls,'  p.  97* 
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been  elsewhere.  But  I  am  not  aware  that  we  have  any  reason  for 
thinking  that  the  Anglo-Saxons,  who,  rather  more  than  a  century  * 
After  tbo  first  invasion,  drove  the  *  Southern  Belgae  or  Firbolgi  *  out 
of  Berkshire  into  Wales  and  Damnoniaj  received  any  accessions  to 
tbctr  nttmbers  from  regions  so  far  south  as  Andernach  and  Cob- 
leiitz  *j  where  such  interments  could  be  easily,  and  w^ere  frequently 
made ;  and  it  is  more  probable  that  a  fi-agment  of  lava  may  have 
been  put  into  a  grave  in  its  aspect  of  a  fragment  of  a  millstone,  an 
lement  of  daily  life,  than  in  its  aspect  of  a  fragment  of  the 
material  as  that  out  of  which  entire  coffins  or  the  entire 
*  letting'  of  a  grave  had  been  made  elsewhere. 

On  the  whole,  I  am  inclined  to  regard  these  interments  as  be- 
longing to  a  period  of  transition  from  the  comparative  if  not  total 
heathenism  of  shallow^er  interments  without  orientation,  and  with- 
oui  the  decent  regard  for  the  dead  which  the  setting  of  stones 
romicl  the  graves  indicates,  to  the  more  distinctively  Christian 
mode  of  burial  without  insignia  and  in  coffins.  The  greater  depth 
trnd  the  direction  of  the  graves  I  should  regard  as  due  to  the  teach- 
ing of  the  Christian  missionaries;  the  adoption  of  the  very  graves 
OMd  by  the  BonianO'Britons  may  have  been  due  merely  to  the 
imitative  tendencies  of  the  conquering  races,  or  it  may  lie  ascribed 
to  lb©  influence  of  some  remnants  of  the  conquered  Christians,  who 
WAf  have  maintained  their  religion  on  sufferance,  and  their  tradi- 
tioiHl  aft  to  the  tombs  of  their  fathers  daring  the  dark  period  which 
toienrened  between  the  invasion  of  Cerdic  and  the  preaching  of 
Buinna,  The  tricking  out  of  a  corpse  with  insignia  of  sex,  or  rank, 
or  employment,  seems  half  heathen  to  us  who  have  the  great  truth 
that  we  can  take  nothing  out  of  the  world  with  us  impressed  upon 
OS  at  times  when  we  are  most  open  to  impressions;  still  it  is  just 
foeli  m  ettstom  as  a  missionary  with  the  proper  amount  of  the 
wadofn  of  the  serpent  would  acquiesce  in.  Time,  such  a  teacher 
WmM  know,  was  on  his  side,  and  he  would  feel  that  he  could  atford 
In  wmit 

It  ta  posaible  that  the  difFerenees  bc^tween  these  two  kinds  of 
Angfe-^axon  inhumation  may  have  been  due  to  some  social  dif- 
fcraioea  between  the  persons  severally  practising  them,  and  that 

*  Bm  &calA  PmIo,  '  Cciltic  tnacriptiotka/  i86i«  p.  71. 

•  Lmw  hemtirmr,  in  hi»  'UitenuMnen/  pp.  ioa-104.  hM  tried  to  tbow  Uwt  mott  of 
I  acta  H«iddberg  oorrapond  to  IuoaI  names  in  K«ii(. 

ET 
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the  deeper  graves  maj  iusie  been  da^  for  ridicr.  and  the  shalloirer 
for  poorer,  persons.  But  the  iiwignia  in  both  alike  are  Terr  c1o«c1t 
similar,  and  I  incline,  therefore,  to  aaeribe  the  gteater  care  bestowed 
upon  the  latter  class  of  interment  not  to  anj  sense  of  the  fiTonn 
which  a  richer  person  had  conferred  in  times  past,  bat  to  the 
greater  care  which  ChrisdanitT  woold  teach  ought  to  be  beftowed 
upon  the  burial  of  the  bodj. 

The  resemblance  of  the  Anglo-Saxon  manners  and  customt  to 
those  of  the  kindred  but  hostile  race  of  the  Franks  is  veiy  fiunilkr 
ti>  the  English  explorer  of  Anglo-Saxon  cemeteriea.  if  he  be  se^ 
qoainted  either  with  Lindensehmit*s  work, '  Dte  Germanische  Tod- 
tenlager  beim  Selzen,'  or  with  the  works  of  the  Abb<  Coehet  m 
often  referred  to  in  this  paper.  The  MeroTingian  ^  and  the  Aagfo- 
Saxon  resembled  each  other  in  their  abhorrence  of  dtj  life ;  aad 
also  in  the  melancholj  point  of  their  short-Iivedness  which  hii 
alreadj  been  alluded  to,  and  which  appears  to  be  explicable  bj  the 
fact  that  in  the  times  we  hare  been  dealing  with  these  races  pR- 
ferred  a  countrv  life*  it  is  true,  to  a  town  life,  but  a  country  life  is 
a  camp,  not  a  country  life  in  a  Tilbge.  As  Temple  (cit.  Bapin,  p.  i6i) 
and  Leibnitz  long  ago  remarked,  there  are  other  points  which  wtm 
to  show  the  communitv  of  origin  of  the  Frank  and  the  Saxon,  fodi 
are  their  reckoning  time  by  the  nights*  as  the  ^  ibrtniglit,'  to  mf 
nothing  of  their  closely  allied  languages.  A  minor  point  of  cob- 
mnnity  is  furnished  by  their  conunon  employment  of  the  Robib 
tiling  to  set  round  their  grares.  On  the  other  hand,  the  Ssxosi 
retained  the  custom  of  cremation  a  century  and  a  half  longer  than 
the  Merovingians,  and  their  urns  were  not  lathe-turned,  whibl 
those  of  the  Selzen  Teutons  were.  (See  Lindensehmit,  1.  c,  p.  15.) 
Holy-water  vefis^^ls  have  not  been  so  constantly  foand  at  Frilfind 
as  they  appear  to  have  been  at  Selzen.  from  the  beautiful  figmsf 
given  in  the  monograph  referred  to,  or  as  they  are  expressly  gtated 
U)  have  l>een  by  the  Abbe  Coehet  in  the  Merovingian  intermenti'. 

'  friUiTin.  vi.  336,  chAp.  xxiriii.  for  MerovingUiu  ;  Tiicitat.  *  GcrmAoLk*  ckip.  li. 
for  f;«!rmftni  (fcrtfrrmlly ;  CVir>t«*«  *  N«glccted  Fact  in  English  Hutorr.*  p.  113  :  Amai* 
•nufl  Mjircf-IIinfiii.  xvi.  2-12;  PeanoD,  np.  civ.  i.  264.  Ao^ostin*  broi^ht  FV«ak 
iriU-q^reUTi  with  hiru  intn  Kent,  Bede,  *  H.  E.*  L  25,  aad  Um  Webb  poem«  m 
■l««'ftk  rif  the  SasffD  en^-my  m  a  '  Fnuik :  *  aee  Skene,  *  Four  AncMttt  Books.*  i-  46a 

'  Hm  '  Arch^il'igie  CVnuniqtie,*  pp.  xi,  13. 


OEMETEBY  AT  FBILFORD*  611 

VL   QmclmUmi  iuggented  by  an  Examination,  of  the  Human  Bernaim 
fmnd  at  FnlfonL 

Tbe  cranial  and  other  osteological  peculiarities  of  the  huraati 
peiiiains  which  I  have  examined  from  the  Frilford  cemetery  seem 
to  me  to  throw  sometimes  a  very  unambiguous,  and  sometimes,  it 
mve^  be  confessed,  a  more  or  less  questionable  light  upon  certain 
of  the  moot  points  in  the  political  and  natural  history  of  the  period 
in  wliich  their  owners  lived*  Among  those  poiuts  may  he  specially 
BiMitioned  the  often-raised  and  very  variously  answered  questions, 
m  to  the  extent  to  which  ^  the  Anglo-Saxon  Conquest  was 
tqitmlemt  to  an  extirpation  of  the  population  previously  in  oc* 
eupatJon  of  this  country^,  and  as  to  the  physical  and  more  par- 
lictilarly  the  cranial  characters  of  the  Romans  and  Romanized 
Britons^  fiat  it  is  worthy  of  note  that  very  indubitable  evidencCi 
At  kact  110  to  some  of  the  social  and  moral  peculiarities  ^,  of  the 
conqnered  and  the  conquering  races  respectively,  may  be  gathered 
fipDtti  %  careful  examination  of  their  bony  remains  ^. 

I  bftTe  subjoined  in  a  tabular  form  the  results  of  my  examination 
of  the  sometimes  fairly  complete,  sometimes  exceedingly  incomplete, 
of  123  burnt  or  buried  bodies  which  have  com©  into  my 


'  For  tlfeB  qn«rtioti  of  tlio  extent  to  whicli  ihe  Celtic  poptil&tion  were  destroyed  by 

*  fltaon  lavMloiiu.  •«•  Peftrson'i  *  Hintorj  of  EDgUnd  dunug  the  Early  and  Middle 
,'  L  99-105,  1867  ;  Freeman*!  'Nornmo  Cociquest/L  iS,  30;  Ak^man,  'Aichae- 

r|k.lSw  Second  Report,  BriglitbampUm ;  Tumer'i  *  Aoglo-Saxcm  Hktoiy/  L  31 1 ; 
WjIK  ^Fyffodt  Gf»ir«;  p.  8;  Kemble'n  'Saxoiu  in  England.*  i,  ai ;  D.  Wilion, 
'ilAllavipaleglcml  AeWew/  ui.  81. 

*  Par  tbe  Tarioti*  Tiewi  which  have  been  held  as  ixy  the  Roman  cranium,  see 
XelEar,  *Ctania  Germaniae/  p.  S6,  1865;  Ecker^  *  Archiv  ftlr  Anthropologle/  L  2« 
Y-  J79»  1866  ;  ii,  I,  p,  no,  1867  ;  Holder,  Ibid,  ii*  I,  p.  58  ;  Hi».  •  Crania  Helvetica,' 
ffu  J9,  40 ;  Hia,  *  Archiv  fiir  Authrapalogiei^*  i.  i,  p.  73,  1866 ;  His  and  Vogt,  Mor- 
tlbft'a  'Mat^r^us  pour  rHifltoire  de  rHomme,'  Anguat  1866,  pp.  523,  513;  *Cnktiia 
fir(lMUika«*  p.  2^  diap.  ii.  and  pi.  49  ;  Davied  and  Thitmam,  cit.  *  Indigenous  Raoea,' 
pt  3IJ  ;  Magfionuii,  cited  by  Ecker,  *Cran.  Germ/  p.  88,  and  'Arch.  fUr  Anih.* 
L«u:  died  by  t.  Bftcr,  *BuU,  Aead,  Imp.  '^txA*  St.  Fetersbtti^,  i860,  p.  58,  fig.  g; 
WiTArda,  '  De*  Caraclbrei  Phyafologiqoes  dee  Bnceii  Hnnuunee/  p,  50 ;  Nott  and 
(llirtitnn.  * luUgoioiia  Raow,*  p.  31 1,  and  Cardinal  Wijieman,  cit.  in  loco. 

*  Aft  to  IIm  wppotod  deg«tieraey  of  the  Britona,  see  Kemble^  '  Saxoni  in  England,' 
&  194,  i  6  ;  *  £tkcydapaedia  MeiropoL'  xL  378 ;  Zoduai,  dt.  '  Moo.  Hkt.  Brit/ 
llBTiiLH.  6, 

J|«  Um  Qcmaii  periodical,  the  '  Archiv  fUr  Anthropologie/  ia  conducted  mtdcr  the 
•dilonihtp  of  Ecker  and  landeniGhmit,  and  as  the  latter,  I  apprehend,  ii  ai  woU 
¥iiova  amaigaivhaeokgiiti  as  the  former  is  among  biotogiAt««  no  apology  will  be  needed 
lor  llie  tOMtont  refintnoe  wbkh  I  ahall  have  to  make  to  ita  pegee.    It  mi^rbe  wUl  to_ 
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bands  from  the  Gxcavatioas  and  quarrpng  earned  on  mi  FrilTord  ( 
various  times  during  the  years  1864-68  inelusive.  In  spite  of  i 
ravages  of  fire  in  the  cases  of  cremation,  and  the  all  but  equallj  i 
structive  working  of  the  li^^t^r  containing  carbonic  and  oilier  aci 
upon  inhumation  in  ground  with  the  rock  (coralline  ooltU*)  at ; 
average  distance  of  about  a  yard  from  the  surface,  it  ha£  hten  ] 
to  identify  the  sex  and  age  in  all  but  about  a  sixth  of  the  akiletett^ 
or  parts  of  skeletoni^,  examined.  Many  skeletons^  bowev^r.  mi 
many  urns  had  been  logt  to  science,  as  may  be  gathered  ttom  Mr. 
Aker man's  report  ^  during  the  various  qaarrying  operations  eafiied 
on  at  various  times  previously  to  his  investigations,  azul  tbt  mtb* 
metical  results  of  my  researches  are  much  less  valuable  eoiim|iM»llf 
than  they  otherwise  might  have  been.  But  I  incline  to  tbink  tlial 
the  tolerably  exhaustive  and  complete  collection  which  the  gfoA 
kindness  of  the  authorities  at  Frilford  has  enabled  ine  iu  amk^d 
the  fruits  of  the  excavations  carried  on  during  the  laat  two  jea% 
may  be  taken  as  a  fair  sample  of  what  the  entire  series  wba. 

One  of  the  most  striking  peculiarities  of  the  series  of  115 
skeletons,  as  representiKl  more  or  less  fragmentarily  in  the  Unmr- 
aity  Museum  at  Oxford,  is  tbe  very  large  number  of  old  pcrsoB/ 
remains  which  it  presents  to  our  view.  The  most  superficial  ok 
server  cannot  fail  to  be  impressed  by  this  fact.  A  little  more  iCCB- 
rate  inspection  shows  that  the  proportion  of  aged  petiM^cui  vmiM 
most  surprisingly  in  accordance  with  the  nationali^,  and  Uiat  of 
the  persons  of  either  sex  who  were  interred  with  Aoglo-SaSdB 
insignia  only  two  could  have  been  considered  old,  We  are,  oa* 
happily,  even  now  too  familiar  with  the  history  of  invading  amiei 
to  feel  it  necessary  to  spend  much  time  in  excogitating  aa  «i* 
phmation  of  this  fact :  it  ta  worthy,  however,  of  mention*  tbil  a 
aimilar  fact  has  been  uot«4  by  the  Abb£  Cocbet  ^  in  tbe  bwat- 
grounds  of  the  kinsfolk  of  tbe  Anglo-Saxons,  the  MeT«iirtagiB& 
Franks*  The  prepfmdcrance  of  longevity  being  seen  to  alUeb  to 
the   Romano- British    populatian«  the    preaeaoe  with   tbeat  agid 

«(ld  b«re  ibftt  th«  EnglUh  rMhIer  cmn  livid  m  yi^ry  d«ftr  Mocmxit  of  th*  dmM^^iiiB  ti 
ermftlA  A^lrittml  hy  Hii  mmI  Rutim«y«r,  uid  Allti<l«l  to  rvry  firnqnr*-**-  »—  T^ytdt.m 
wim  \*y  YuiuMn  mriUn^  In  |li«  i^rirMlictU  jtict  rnvnlioficd*  In  Uio  '  I  timamkm 

of  r»iihtir««;  pp.  104.  102,  ft  work   «rrill4n  hj  &  Lubig,  £ki.  Mi.  »ua   l-iafa^ 

Httilcy,  eon  jointly. 

'  "  Pi«p.  800.  .\ntif|.*  uhi  •upr*. 
•  *lJanij«ndii?  HoutefnUnu/ |i.  183. 
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*  (rallies  '  of  coins  bearing  such  names  as  those  of  Gratian  tempts  us 
to  expbuo  the  phenomenon  l>y  the  hypothesis  of  the  young  men 
having  been  taken  away  to  fight  and  die  in  distant  countries  under 
soch  commanders  as  Magnus  Maxim  us.  Persons  who  some  years 
ago  had  the  opportunity  of  seeing  village  after  village  on  the 
eontioent  of  Europe  inhabited  by  forms  like  that  of  Tithonus,  will 
be  ready  to  accept  this  explanation  as  sufficient  to  aeeoimt  for  the 
fact.  Till  I  came  to  add  np  the  various  iDdividual  identifications 
of  the  two  sexes  which  I  had  made  from  time  to  time,  aud  without 
any  reference  to  any  historical  relations  which  the  skeletons  or 
their  owners  might  have  possessed  during  life^  I  held  this  hypothesis 
myseir*  But  on  adding  up  the  numbers  of  males  and  females 
levenllj,  I  find  that  I  have  assigned  no  less  than  48  of  the  123 
bodies  to  the  male  sex,  and  only  34  to  the  female.  Even  if  we  add 
to  the  female  series  the  11  individaals  as  to  whose  sex  I  have  felt 
mjvelf  unable  to  pronounce,  the  force  of  this  arithmetic  is  but  little 
impaired,  or,  indeed,  not  at  alP.  The  fact  of  the  great  pre- 
ponderance in  number  of  aged  remains  may  be  explained  by  a 
reference  to  the  present  condition  of  the  population  on  the  spot. 
Prilford  is  renowned  for  its  salubrity  and  the  longevity  of  its 
mkahitants  at  the  present  day.  The  fact  of  the  great  preponderance 
of  male  skeletons  is  not  so  easy  of  explanation,  and  it  is  especially 
diffienlt  of  solution  when  we  note  that  more  than  half  of  these  male 
skektoiis  are  aged  ones.  Barracks  and  prisons  furnish  an  excess  of 
ekdetons  in  their  burial-grounds,  I  apprehend,  but  not  an 
of  ^ed  male  skeletons.  I  am  not  aware  that  the  monks  of 
tbe  wwt  had  established  themselves  among  the  Atrebates  before 
the  tiiHit  of  Cerdic -,   And  the  only  hypothesis  which  has  suggested 

■  II  ^^  1^,^^^  vQggested  to  me  thftt  tlie  soldiefv,  who,  on  the  hjrpoihodi  befora 
W,  M9  mpipouid  io  bAve  left  their  booet  in  foreign  lamli,  m&jr  liftve  Uken  wivea 
mmk  t^aoL    But  it  oonld  not  h»ve  bc«n  often  in  (Uja  of  tuch  diffieoltj  in  trATelling 

* Porque  nlvet  «ljum  perqno  borridji  castra  mcuU  eai* 
!%•  irflttBii  of  Gii«Uvii«  Adolp1iu«  were,  yery  niAnj  of  them,  married  men,  but  I  do 
Boi  \»vm  tiMt  Uielr  wivei  AOOomfMuiied  them  to  hU  famaui  bftUle-fielda.  The  men, 
loo^  v%o  Ibogki  «nid  won  Ki  Ltttsen  hjid  very  different  motivee  and  inoentiTea  from 
of  the  recruits  who  followed  the  etundards  of  the  variooi  '  tyrants '  and  pre- 
of  the  lAter  Boman  Empire,  and  it  is  only  hy  means  of  such  motivM  and 
\wm  that  men  G*n  be  got  in  any  large  numben  to  break  away  from  £unily  tiet 
sad  join  ijirtr***  military  •zpeditioos. 
*  te,  borwerer, '  Hist.  Moo.  ds  Abingdon,*  i.  pp.  a,  ^. 
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itself  to  me  is  that  the  part  of  the  bnrial^groiuid  wUdi  ktf 
fallen  under  my  inspection  may  have  been  tiied  by  pralenDCS» 
though  by  no  means  exclusively,  for  male  interments^  Tbe  bvpo- 
ihesis  of  a  battle  is  excluded  by  several  eonsideratiooSf  and  oolaUjr 
by  that  of  the  age  of  the  skeletons. 

Of  the  thirty-five  skeletans  assigned  by  me  to  the  female  sex, 
thirteen  were  of  aged,  and  no  less  than  nineteen  of  yocin^,  wiwwa* 
The  great  dangcrra  of  child-birth  may  be  supposed  to  be  indiotid 
by  these  figures,  and  the  osteophytic  intracranial  growths  *  so  afitm 
observed  in  the  puerperal  state,  and  noted  here  in  four  eaaeo»  mm 
point  in  the  same  direction.  Under  tbe  head  of  childtcn  I  kavf 
reckoned  all  persona  below  the  age  of  thirteen  or  fonrtxsta.  IW 
numbers  of  this  class,  viz.  twenty-eight,  which  I  have  ideotififd, 
holds  a  much  smaller  proportion  to  the  whole  number,  123,  thus 
w©  should  expect  from  modern  statistics.  But  the  greater  petUl* 
ability  of  children's  bones,  and  the  lesser  depths  of  their  graven 
which,  if  not  more  chemically,  is  yet  mechanically  more 
to  their  preservation,  must  be  borne  in  mind  in  con 
figures,  and  should  prevent  us  from  basing  any  argamenl 
them  ovcT-hastily.  Still,  we  may  perhaps  be  justified  in  tbini 
that  there  could  not  have  been  at  Prilford,  even  in  daya.  wl 
glased  windows  and  coal  were  as  little  used  as  China-ware  and 
'China  drink/  that  great  infantile  mortality  which,  by  wecdiag 
out  all  the  weakly  in  early  life,  produces  a  [population  of  idi 
with  a  great  proportion  of  aged  individuals. 

The  Anglo-Saxon  remains  which  I  have  procured  from  Frilfoid 
have  sutfered  much  from  the  mechanical  and  chemical  iigeiieiat  li 
which  the  shallowness  of  their  graven,  and,  secondly,  ib#  shalloir* 
ness  of  the  soil,  exposed  them ;  and  the  youth  of  their  ownrrs  bas 
still  further  rendered  them  amenable  to  these  d«—  ^.»  and 
dii^torting  forces.     But,  thanks  to  the  reeonstructivu  .     ♦f  Mr. 

CharhHi  KolnTtson,  I  have  been  enabhHl  to  see  that  tbe  two  typli 
of  crania  which  have  been  shown  by  Dr.  Barnard  Davis  to  havt 
been  found  with  An^lo^Saxon  insignia,  both  at  Long  Wtttrahsn** 
and  at  Linton,  in  Cambridgeshire  ^  co-existed  side  by  aide  in  tlie 


•  8««  *  Af«hii«aofi«,*  x»Ti!l.  Ka.  107.  770  k,  Oilbfd  Vtdw.  Uvmm. 
'8««G»cib6iiUiiiik%*D«e.4.ia,x]YL    Two  aUMT  Aiiiii  of  thJfl  • 


CEMETEEY   AT   FBILFORD. 

An^Io-Saxou  contingent  which  possessed  itself  of  Frilford.  I  may 
remark  that  the  two  types  are  recognisable  in  specimens  of  both 
lexes,  and  a  very  fairly  perfect  female  cranium  from  a  grave  in  which 
1  pair  of  fibalae  and  a  naraber  of  beads  were  found,  as  it  shows  at 
onccj  and  distinguishably,  the  tribal  and  the  sexoal  characters, 
which  have  very  often  been  confounded,  and  as  from  the  surround- 
ings with  which  it  was  found  there  is  no  doubt  as  to  its  vaUie  as  a 
standard  of  reference.  This  skull  appears  to  have  belonged  to  the 
iborter  and  broader  type  of  Anglo-Saxon  crania,  which  was,  I  am 
inclined  to  think,  the  less  cultivated  of  the  two  types.  A  second 
Aiiglo*5axon  female  cranium  found  here  belongs  to  the  same  type. 
A  mgle  female  and  a  single  male  cranium  of  a  more  elongated 
form  were  also  found  with  Anglo-Saxon  insignia.  The  female 
skeleton,  it  may  be  remarked,  belonged  to  an  old  person,  and  in 
tliia  pointy  as  also  in  the  possession  of  cruciform  fibulae^  instead  of 
eirctilar  one«»  this  skeleton  ditfered  from  the  two  others  with  which 
we  hare  compared  it.  It  was  chieHy  from  a  comparison  of  the 
female  Anglo-Saxon  skull,  with  the  first  cranium  described  by  me 
as  'cranium  (male)  marked  A*  for  Mr.  Akerman  in  his  *  Report  of 
the  Proceedings  of  the  Society  of  Antiquaries/  May  25,  1865, 
that  Icame  to  see  tliat  my  assignment  of  this  latter  to  the  male 
wm  had  been  in  all  probability  erroneous.  This  cranium  was  re- 
ported as  having  been  found  with  a  fibula  two  feet  above  it,  and 
though  this  by  no  means  proves  it  to  be  an  Anglo-Saxon  skull 
from  the  archaeological  point  of  view,  the  very  close  anatomical 
approximation  of  this  skull  to  the  indubitably  Anglo-Saxon  skull 
doeSyWhen  coupled  with  this  fact^  lend  some  considerable  probability 
to  siidi  a  conclusion.  In  justice  to  myself,  I  may  be  permitted  to 
my  that  the  cranium  and  lower  jaw  were  the  only  bony  relics  upon 
wkidi  I  had  to  form  my  judgment  as  to  sex,  and  that  in  my  report 
I  did  draw  attention  to  the  Bmiill  development  of  size  and  strength 
wbicii  thej*  aeemed  to  show  that  their  owner  must  have  poieessed. 
And  the  authority  of  anatomists  of  no  less  repute  than  His  and 

tjpe  hmf9  bocn  foond  in  the  Frilfard  C6iin*tery  subsequently  to  the  writing  of  thw 
»  TW,  BiMvb  13,  1869  (N<M.  iv  imd  v).     Both  had  belonged  to  young  men.     1a 
I  bndy  had  been  btuied  with  the  bead  imiaed ;  Kod  in  une  the  gnre,  Ihough 
at«d,  w»M  only  i8  inches  deep,  and  tlio  urtn  l*y  •croas  the  body,  and  not  by 
k  M^  M  b  the  bwuhi  of  lAtmieed  population*  (see  Cochet.  *  NormaiuL  Souterr/ 
^193).     Thera   were  no  r«li(»»  and  we  have  not  therefure  more  Ihaa  probable 
I  for  tbeir  nationality. 
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Rutimejer^,  Weleker^  and  Ecker^^  maybe  adduced  to  ahowtbal 
it  is  by  no  means  always  possible  to  decide  the  question  of  tlie  wn 
of  a  cranium  in  the  absence  of  the  pelvis  and  other  bones.  It  v 
interesting  to  remark  that  a  very  similar  female  cranium  was  foottd 
by  the  Rev.  George  Cardew  in  a  Romano- British  cemeteiy  at 
Helmingham  under  circumstances  such  as  that  of  having  the  hmi 
raised,  which  makes  it  probable  that  the  sknll  may  have  diflmd  li 
much  ethnologically  as  it  doi^s  anatomically  from  the  skulls  of  tbi 
Romanized  Celts,  amongst  whom  it^  as  also  another  cnmium  sup- 
posed not  to  have  been  Celtic,  was  found.  This  cranium  hm  beea 
presented  to  the  University  Museum  by  the  Rev.  G-  Cardew,  and 
has  been  carefully  measured  and  compared  with  other  «kulla  tii^ 
posed  or  known  to  have  belonged  to  Anglo-Saxons.  Two  snsidUih 
brachyoephalie  or  sub-brachy cephalic  and  prognathic  enmia,  oom  cf 
which  belonged  to  an  old  (No.  xiv.  Jan.  15,  186S)  and  the  otlier  la 
a  young  woman  (No.  x.  March  17,  1868),  and  neither  of  whkk 
has  any  other  than  osteological  evidence  attached  to  it  for  tit 
decision,  I  am  inclined  upon  this  evidence  to  think  may  have  htm 
Anglo-Saxons  of  the  type  of  the  two  female  crania  just  apokeii  oC 
The  younger  of  these  two  women's  skulls  was  found  witli  llit 
cervical  vertebrae  impacted  between  the  rami  of  its  lower  jaw,  and 
in  this,  as  in  many  other  particulars,  resembles  the  female  Aoi^ki- 
Saxoo  skull  from  Brighthampton,  to  be  seen  catalogued  mm  Kob 
5,712  D»  in  the  College  of  Surgeons. 

Among  the  entire  series,  besides  some  fourteen  crania,  or  p«ti 
more  or  less  fragmentary  of  crania,  and  other  1»oncs,  which  apeak 
to  the  exiiianee  of  a  distinct  interment  without  making  it  pOMhti 
to  refer  the  remains  certainly  to  a  distinct  typci  there  an>  mmm 
four  or  five  crania  which  bear  a  considerable  rc«*'mblance  to  emm 
of  what  is  perhaps  the  most  common  modem  English  type*  Tte 
fi*ontal  region,  without  attaining  any  very  extruortlinary  deielop- 
ment,  or  exceeding  either  in  vertical  or  transverse  diameter  tbt 
frontal  regions  of  the  larger  specimens  of  brachvi-ephali^  Brtlttk 
skullsf  is,  nevertheless,  possessed  of  more  ei^uable  proportiOM 
relatively  to  the  otber  regions  of  the  cranium  than  llie  (naft 
majority  of  ancient  crania  ^.     And  in  coofle^lieiioey  to  aaaui  extent^ 

*■  *  (!rM»iA  Helr^ticw.*  ppw  8«  9. 

»  •  AkMy  lar  Antkrnpologl*.*  i.  i,  (,,  t  jy.  »  md,  ^  I.  p^  f  M. 

*  nm  Bro(»«  8ttr  k  C^iptciy  <le»  CrAoM  PvintM,*  Ball  Soc.  Anih,  4m  Tmk. 
•om.  UL  til,  186a. 
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iof  ibis,  the  entire  calvaria  shows  a  more  evenly  ovoidal  contour 
than  the  skulls  composing-  the  rest  of  this  scries.  These  crania 
were  found  in  graves  in  which  no  relics,  except  in  one  instance  a 
nail,  were  found,  and  which  ran  in  the  ordinary  semi-oriented 
^Boqjano* British  direction.  And,  so  far  as  the  brain  case  is  con- 
iCeroed,  these  crania  might  be  looked  upon  as  embodying  the  result 
of  mtermarriages  of  the  broader  '  Sion  *  type   with  the  narrow 

*  Hohberg  *  type,  and  corresponding  vnth  the  *  Misch-Form '  spoken 
of  by  His  at  p.  49  of  the  *  Crania  Helvetica/  And  they  might 
perhaps  be  considered  as  representing  the  inevitable  result  of  the 
settlement  of  a  large  Roman  immigration  in  the  midst  of  a  dolicbo- 
c^epbalic  Celtic  people.  But,  inasmuch  as  these  crania  show  a  not 
inconsiderable  tendency  to  prognathism,  and  resemble  herein  the 

^AlDtglo-Saxon,  and  differ  from  the  Romano- British  series,  I  incline 
Wb  think  they  may  have  belonged  to  Christianised  Anglo-Saxons 
who  died  before  the  churchyard  had  superseded  the  cemetery,  but 
after  the  custom  of  burial  with  insignia  had  given  way  to  the 
urgency  with  which  its  anti-Christian  character  may  have  been 
lejuoBcnted  to  the  convert.  The  hypothesis  of  poverty  will  account 
for  the  absence  of  relics,  but  I  do  not  incline  to  accept  it  here, 
partly  on  account  of  the  presence  of  a  nail,  which  may  seem  to 
imply  the  employment  of  a  coffin  in  one  of  the  interments,  and 
partly  on  account  of  the  resemblance  which  these  skulls  show  to 
the  male  Anglo-Saxon  cranium  (No»  36,  Researches  at  Long  Wit- 
teabam,  *  Arehaeologia,'  vol.  xxxviii.)  and  to  a  female  Anglo-Saxon 
craniiun  obtained  for  me  by  the  kindness  of  the  Rev,  R*  Taylor, 
from  the  Kemble  Cemetery,  described  by   Mr.  Akerman   in  the 

*  AjTchaeoIogia,'  1856,  vol.  xxxvii,  in  neither  of  which  cases  have  we 
toison  to  suspect  the  existence  of  straitened  means* 

The  name   of    Magnus    Maxim  us,    the   Maxen-Iwe<lig   of    the 
Mabinogion,  forbids  us  to  think  that  in  the  days  of  Gratian  there 

(eonld  have  been,  either  in  modes  of  life  or  in  modes  of  burial, 
mueh  difference  between  a  Roman  and  a  Romano-Briton.  Tenants 
of  leaden  coffins  must,  from  the  expensive  charact-er  of  their  intcr- 
Oieiit,  have  been  persons  of  distinction,  such  as  were  the  *  Equites  *  * 
nnder  the  Roman  empire  ;  but  Redman  citizenship  no  more  implied 
Bomm  blood   in  the  days   of  Ambrose  than  it  did  in  those  of 

^S0«  Kcmble*!  *S«xcmi  in  Engljuid/  Li.  171 ;  FeJimcin^Ji  *  Hiitory  of  EnglAud/  L  45  ; 
t'f  'Keglecied  Fact  Id  Engliuli  UiAtury/  pp.  40,  45. 
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St.  Paul.  The  Notitia^,  indeed^  infonns  us  that  races  soeh  li  tKt 
Tungrians^  Dacians,  Moors,  Cilicians,  and  Da]jnatiaiiat  aa  well  at 
Spaiuards,  Gauls  and  Germans,  were  employed  by  the  inipetial 
policy  to  hold  Britain  at  the  foot  of  Rome, 

But  if  it  IB  at  all  possible  to  separate  and  distiDgui^*  when.< 
ifl  treating  of  the  times  of  Maximus,  between  a  Bomano-] 
and  a  Boman  interment,  it  may  be  possible  to  do  so  in  iticli 
those  of  the  two  interments  in  leaden  coffins  already  described* 
tenants  of  these  coSins  must  at  least  haire  been  persons  of  wealtlit 
and  in  the  enjoyment  during  their  lifetime  of  alt  the    '  t% 

characteristics  which  still  remained  attached  to  the  tu»^.  ^  .vu 
Romanus.'  It  is  true  that  coins  were  found  with  the  one  and  not 
with  the  other  of  these  two  skeletons,  but  in  all  other  partiqiiliis 
attending:  their  sepulture  they  seem  to  have  ver)'  closely  leaeniUed 
each  other.  But  when  we  come  to  compare  their  crania  we  toA 
that  while  that  of  the  skeleton  found  with  coins  is  of  an  ele^gantiy 
vaulted  and  lofty  form,  that  of  the  other  is  low,  brood,  and  g'lobese. 
Professor  His  would  speak  of  the  one  as  belonging  to  his  *  Holw 
berg/  and  of  the  other  as  belonging  to  his  '  Sion  ^  tifpuM.  Tbe  sknQ 
of  the  former  differs  but  little,  and  that  chiefly  in  the  way  of  refoe- 
ment,  from  the  elongated  and  vaulted  crania  procun^  from  Britisk 
barrows  of  a  pre- Roman  period,  such  as  the  long  barrow  at  Ketto 
Swell,  near  Stow-on-the- Wold  (Article  xviii).  calvariae  from  whidi  I 
have  side  by  side  with  that  of  this  Roman  from  tbe  leaden  ooflla  as  1 
write ;  the  skull  of  the  latter  is  as  broad  and  low  as  another  a^oaBy 
authentic  '  Roman '  cranium  of  about  the  nme  |)ertod,  figured  by 
Professor  Ecker  at  |>l  xx.  of  his  *  Crania  Germaniae/  So  (kr,  tkum, 
as  these  crania  War  u|K)n  the  argumentation  as  to  whether  ike 
Roman  skull  was  an  elongated  and  vaulted,  or  an  elongated  and 
broad  and  flat  skulli  we  may  at  first  sight  be  tempted  to  rest  in  llie 
conclusion  that  both  types  were  equally  and  alike  foond  in  tlis 
imperial  race.  I  believe,  however,  that  it  is  possible  to  show  tlial 
we  should  bo  wrong  in  considering  with  Professor  Uia^  thai  tlw 

*  8«*  *  [traitta  Cltjr  of  Urtconhim/  by  S,  Cctt^Ml  AnJarsoii,  E*q.,  Pw  H);  ^^ 
Bablw«  '  Aroy?  fbf  Anihrupoloi^o/  il  s,  B^ ;  Tftykr»  '  Word*  muI  PkcHw*  f^  iS^. 

>  *  Arch.  fUr  Atiikmp  *  L  I,  p.  70;  'CrstiU  Hdvsiici,*  p,  ji*  Om  of  t]|«  B«lib«f 
tjp«  ftkuUs  U  lUfipcMcd  by  tlt«  *itilion  to  !»«•  ooni#  from  a  cmtaAmj  Hhrn  gnvw  ia 
wblcti  irvre  ixitinUA,  and  contained  nrordj  Mul  ip«ikr*heB4i  m  w«I1  tm  ooiMw  T^ 
hommim  d«ta*  na/i  ptjjrw  ihmi  lb«]r  belongwl  to  iSbSMM  tddiw^  bat  I 
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irmer  of  these  types,  which  he  has  also  spoken  of  as  the  aristocratic 
type  of  bead^  is  really  the  Bonian  skull  par  excellence.  First,  as  it 
w&BBim  to  me,  the  RomanB  themselves  considered  theirs  to  be  a 
broad  imUier  than  a  lofty-headed  race.  In  lonking  at  Roman 
moiiQcnexits  as  reproduced  for  us  in  such  works  as  Liudenschmit's 
•Alterthiimer  unserer  heidnischen  Vorzeit/  we  cannot  fail  to  be 
strack  by  the  great  angle  at  which  the  ears  stand  out  from  the 
bead;  and  this  feature,  a  very  striking  jmd  obvious  one,  is,  as 
obserfation  on  living  '  eurycephalic  *  persons  will  show,  correlated 
with  a  globose  and  bossy  rather  than  with  a  vertically* walled  and 
narrow  temporo-parietal  region.  The  engraving  of  the  beautiful 
monnment  to  Manlius  Coelius,  an  officer  in  the  army  of  Varus, 
given  at  Hell  vi,  Taf.  v,  of  Lindensehmit^s  work,  just  referred  to, 
shows  this  peculiarity  in  the  attachment  of  the  extenial  concha  of 
Uie  ear  in  each  of  three  beads  it  represents ;  and  much  the  same  may 
be  Bttid  of  the  figures  given  Heft  iv,  Taf.  vi.,  Heft  ix.  Tat  iv„  and 
especially  of  the  uppermost  of  the  two  figures  in  Heft  viii.  Taf,  vi. 
Busts  also  of  the  Roman  emperors  and  of  other  Romans  which  are 
feepgaised  as  more  or  less  authentic  speak  to  the  same  effect. 
Secondly,  we  do  find  the  broad  and  flat  form  of  the  cranium  very 
eommonly  in  cemeteries  of  undoubted  Roman  character  in  England, 
and  the  arched  and  centrally-ridged  and  narrow  cranium  we  do  find 
in  as  undoubtedly  British  barrows.  A  sknll,  most  singularly  re* 
aeoiUtng  one  of  my  globose  platycephalic  crania  from  Frilford,  was 
fsoeatly  shown  me  by  Canon  Greenwell  from  a  cemetery  at  Mar- 
gale^  where  it  had  been  found  with  Roman  pottery,  whilst  the 
*Hohberg'  type  of  skull  is  the  very  form  which  Retains  describes 
as  the  less  common  Celtic  form,  and  calls,  for  the  sake  of  dis- 
tingnsghing  it,  by  the  name  *Belgic^'  Thirdly,  through  the 
kiodocsB  of  Thomas  Combe,  Esq.,  M,  A,,  of  Oxford,  I  have  had  put 
into  my  hands,  and  into  the  Oxford  Museum,  a  skull,  '  found  in 
excavating  a  house  of  the  time  of  the  Roman  Republic,  discovered 
helow  a  vineyard,  near  the  baths  of  Caracalla,  on  the  Via  Appia/ 
md  tills  skull,  though  it  belonged  to  a  person  of  not  more  than 
heiwaeo  twelve  and  fourteen  years  of  age,  enables  me  to  understand 
how  the  modern  Italian  anthropologist  Maggiorani  speaks  of  the 
anoient  Roman  skull  as  a  long  but  broad  skull,  oblong  and  four- 
ootiiarcd»  with  broad  iuterparietjil  and  broad  frontal  regions.  But 
*  *  EUinologbobe  8claiftoii»*  p,  loS* 
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I  mu^t  say  that  the  skull  from  the  leaden  coffins,  of  whidi  I 
speakiDg,  as  also  a  more  or  les8  authentie  bust  of  JuHua  Caaaar^  aiMl 
such  works  of  art  as  the  Roman  figured  id  Lindenschmit's  *  Aller* 
thiimer/  Heft  vii.  Taf,  v.  have  convinced  me  that  too  much  weiglii 
may  l>e  laid  upon  breadth  of  forehead.  In  these  heads  the 
character  which  they  present  does  not  dejiend  upon  the  frontal  1 
upon  the  parietal  region,  and  the  vertical  view  of  the  cmnium 
aents  very  much  such  an  outline  from  back  to  front  as  the 
aide  of  the  flint  axes  or  celts^  so  familiar  to  antiquaries^  ppeteott 
from  front  to  hack.  Tlie  bead  of  the  first  Napoleon  most  havt 
presented  such  a  c*ontour  when  viewed  from  above ;  and  I  belirfie, 
in  spite  of  our  tendency  to  connect  a  narrow  forehead  with  fooltth* 
ness,  that  a  truer  analysis  would  connect  it  in  many  cases  ininlf 
with  premature  closure  of  the  frontal  suture,  which  seems  beredttaiy 
in  some  families.  This  premature  closing  is  consistent  with  tbt 
poweorion  of  a  large  oerebrum,  and  of  great  mental  powers,  aod  w« 
cannot  arrogate  for  it  any  ethnological  significance,  at  all « 
cultured  races. 

His  and  Rutimeyer  ('  Crania  Helvetica,'  p.  34)  hold  that  thar 
*  Sion '  type  of  cranium,  which  seems  to  me  to  be  represented  bf 
the  broad,  flattish,  globosely  contoured  skulls,  of  which  I  baifi  jwA 
been  speaking,  was  the  type  of  skull  pooooooed  by  tbe  Hd^itfii 
their  'Celtic  forefathers/  and  by  the  inhabitants  of  their  F&U* 
bauten*  And.  as  there  is  evidence  to  show  that  this  same  fonii  of 
skull  existed  in  pre-Itoman  times  even  in  these  islands,  we  mtMl 
not  suppose  that  the  flatter  and  more  globose  skulls  which  we  find 
at  Frilford  belonged  exclusively  to  Roman  immigrasiti.  or  to  tn- 
migrunt.')  from  Southern  Europe,  who  may  have  been  corommJiiy 
as  officers,  or  settled  as  upper-class  deeuricwi  or  fquiie$  ia  Ikt 
neigh botirhood  of  thia  oemet4?ry.  The  loftier  and  narrower  emiiai 
bowever,  may  with  leas  beait&tion  be  supposed  to  have  belonged  to 
mmk  of  similar  station,  but  of  British  birth  and  blood,  wbo  bad 
loquTcseed  in  Roman  role,  and  identified  themselves  with  RootfB 
institutions. 

Diflbring  in  the  particulars  specified,  the  osteological  reniaiai  eC 
the  two  occupiers  of  lemlun  eoflins  do  nevertheless  preaent 
imttortant  pointii  of  resi^mblanc^*  Both  bidonged  to  men  wbo 
beyond  the  middle  period  of  life,  who  were  potecsaed  of  gtmk 
mnaealar  strength,  but  whose  skulls^  teeth,  and  jaws  seem  to  abov 
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that  they  had  the  command  of  the  comforts  of  civilisation.     Whilst 
the  skulls  in  both  CAses  preseot  the  appearances  of  refinement,  the 
other  bones  of  the  skeleton  are  much  roughened  by  the  develop- 
ment  upon  them  on  the  one  hand  of  ridges  for  the  insertion  and 
origin  of  muscles,  and  on  the  other  of  rheumatic  (?)  exostoses.   And 
these  same  bones  show,  in  the  one  ease,  with  considerable  proba- 
bility, and  in  the  other  with  absolute  certainty,  that  their  owner  had 
exposed,  or  exposed  himself,  to  personal  injury  and  violence, 
had^  probably^  been  a  soldier  of  much  service  in  the  stormy 
tones  to  which,  in  one  ease,  the  antiquarian  relies  enable   us  to 
aseig^  his  remains  with  perfect  certainty.     The  left  collar-bone 
belonging  to  the  skull  of  the  more  globose  and  flatter  outlines  had 
undergone  and  repaired  a  comminuted  fracture  during  life,  and  the 
left  metataiBal  of  the  second  toe  of  the  foot  of  the  same  side,  a  bone 
Imt  mrdy  broken,  had  been  broken,  though  less  severely,  than  the 
oollar-bone^  and  had,  like  it,  been  repaired   during  life,     A  fall 
bom  a  horse  may  break  a  collar-bone,  but  injuries  such  as  war 
entaila  are  suggested  to  us  by  a  history  like  this.    The  other  skull, 
which  was  found  with  five  coins,  and  which  I  have  said  may 
jxrobably  be  looked  upon  as  having  been  produced  by  the  action  of 
Roman   influences   upon   the  more   roughly- hewn  dolichocephalic 
Britona,  was  found  in  company  with  a  left  first  rib,  which  had 
anchylosed  with  its  ossified  costal  cartilage,  which  again,  like  the 
clavicle  just  above  it,  had  its  sternal  articular  end  greatly  enlarged. 
It  is  possible  that  these  ijeculiarities  may  have  been  the  result  of 
axostotic  disease,  of  which  the  other  bones  bear  evidence,  though 
less  marked  evidence  than  the  bones  of  the  other  skeleton  with 
which  we  are  comparing  them  ;    but  for  the  reason  conveyed  in 
theae  last  words,  as  also  because  the  abnormal  appearances  are  not 
repeated  on  the  opposite  side,  I   incline  to  ascribe  them  to  the 
working  of  some  mechanical  injury  infiictedj  possibly,  in  war,  and 
eertaiuly  many  years  before  death*     The  owner  of  this  skull  had 
ioat,  and  was  at  the  time  of  his  death  losing,  teeth  by  caries  ^,  and 
was  suffering  and  had  suffered  from  exostosis  in  sympathy  with  it; 
the  owner  of  the  other  had  lost  two  of  the  molars  of  the  right  side 
of  the  lower  jaw  early  in  life,  and  the  molars  of  the  corresponding 
aide  in  the  upper  jaw  are  little  worn  and  suggestive  of  youth  till  we 

*  Fiir  Ml  iiii<9««l!iig  liivtor^r  of  dental  ctaim,  m  obserfed  in  the  aticient  ii*biilittaiiU 
d  BritftisL,  mce  a  pftpvr  by  J.  R.  Himmiery,  fiaq^.  <TniM.  Odoat.  Socit^iy/  1S69, 
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look  at  the  other  side.  The  lower  jaw  in  the  fonneT  of  the  Nw 
skulls  18  very  well  formed;  in  the  latter  it  is  comparatireljr  fatbt 
especially  id  the  region  of  the  chin ;  the  teeth  in  both  are  leai  worn 
than  the  age  testified  to  by  the  rest  of  their  skelet<»ns  would  baft 
led  us  to  expect.  The  occupiers  of  these  coffins  were  bolb  tall 
ineD  ;  the  stature  of  the  man  found  with  the  coins  most  hmtt  htm 
nearly  five  feet  eleven  inches,  that  of  the  other  nearly  sas  tteL  A 
skeleton  of  an  old  man,  the  skull  of  which  closely  rfeemblea  tbat  of 
the  former  of  theae  (see  'Catalogue/  infra,  No.  xiv.  May  18^]^ 
and  which  bears  less  ambiguous  marks  of  its  owner  having  been  a 
warrior  in  the  gaping,  thou^^h  healed^  wound  on  ita  left,  ddev  ^ 
longed,  as  its  femur  of  19*5  inches  length  shows^  to  a  man  of  MHj 
six  feet  in  height.  The  stature  of  each  of  these  three  wamors  wm 
much  above  that  of  the  average  Roman  of  ancient  days,  wbo  Wfekit 
of  the  Germanic  and  Celtic  races  as  posaessing  immania  ae  ffwtft 
corpora^  as  it  is  also  above  that  of  his  modern  Italian  representative', 
and  above  that  of  the  Long*barrow  British  skeletons  ^  The  b^ttif 
food  of  civilization  may  have  increased  the  stature  of  the  hrmmd 
the  two  occupiers  of  the  leaden  coffins,  and  of  the  owner  of  Ilia 
beautifully  elegant  and  vaulted  cranium  (No.  xiv.  May  ifi^7); 
whilat  intercrosstDg  would  account  for  tlie  incroiae  in  height  in  thf 
akdelon  to  which  the  flatter  sknll  belonged,  if,  with  Edwaidii 
Cardinal  Wiseman  ^,  Sandifort,  and  Eeker,  we  should  considtr  it  %0 
be  probably  Boman. 

The  craniography  of  the  occupiers  of  the  graves  which  I  hav© 
spoken  of  as  Romano- British  or  British,  and  which  the 
logical  evidence  above  adduced  shows  to  liave  belonged  to 
ttioca  of  the  later  Roman  empire,  is  a  subject  of  ooniidiiablj^  \ 
difficulty  than  that  of  the  Anglo-Saxon  and  of  the  Icadao 
inlennentt.    An  examination  of  fifty -three  of  theao  intotaiaiila^  1 
a  compariaon,  carried  on  at  great  cost  of  time,  of  thatf 
with  tbo»e  of  several  other  cemeteries,  has  conducted  roe  to  Ibt 
following  eonelnaions  aa  to  the  tribal  characters  of  the  pr 
inhabitants  of  this  district  with  whom  I  have  bail  to  deal.     In 

■  Am  Uintfdi,  *  Det  CAt^ct^roi  PlijitologiqQM  Jm  Bacm  HnoMlaaiv*  |k  ||» 
KcpUr,  Le«  p.  ilO«  fat  i\m  ataitoro  of  ihm  uiei«Qt  mom  oaiiw  ( 

*  Hm  TbutBABit  op,  dl.  |)p,  40-41, 

*  '  LwUuw  m  lb*  Gonaaxbo  beiwtco  M^oe*  and  B«vi«]ftd 
Ilc«l«idGfidioar«Ind%«aoMBaoM.*rp-  ^'^  l><* 
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£ivt  place,  I  have  not  in  my  excavations  at  Frilford  met  with  any 

fepretentattves  of  the  brachyeephalic  type  of  ancient  Britons  so 

well  described  by  Dr.  Tburnam  ^,  and  called  *  Belgic  *  by  Profe^jsor 

Huxley*     This  is  especially  noteworthy,  as  typical  examples  of  this 

of  craniam  have  been,  through  the  kindness  of  the  Dake  of 

ugh,  procured  by  me  for  the  University  Museum  from  the 

barrow   at   Crawley,   described    by    Mr*    Akerman,    in    the 

►log^a/  xxxvii.  43a,  and  supposed  by  him  to  belongs  to  the 

period  in  time,  as  it  does  to  much  the  same  district  in  space, 

is   tlie  Frilford    cemetery*     Secondly,   the  longer,   narrower,   and 

more  vaulted  skulls,  supposed  to  have  distinj^uished  a  race  which 

iti  Eng^land  at  least  took  the  priority  in  point  of  time  of  the  brachy- 

ei^pfamlie  and  taller  race  just  mentioned,  are,  in  what  I  should  con- 

tkeir  most  typical  fV>rm,  all  hut  equally  absent  here.     That 

typical  form   I   should  consider  as  identical  with  the  form 

!ed  as  *  Belgic  *  by  Retzius  ^,  and  spoken  of  by  him  as  *  a 

ic  but  not  the  common  Celtic   form ; '    and   the  form  called 

*  Cmnbecephalic '  by  Professor  Daniel  Wilson  ^  I  should  regard  as 

hmtig  bot  a  slight  modification  of  it.     And  the  three  skulls  which 

I  have  clas^sed  in  my  Tabular  view  of  results  of  Osteologiea!  In* 

Yietligaliona  (infra)  as  belonging  to  the  *Hohberg'  t^pujf  of  His 

Rutimeyer,  may  be  looked  upon  as  em  bodying  the  results  of 

irorking  upon  that  form  of  the  Roman  civilisation  with  which 

were  in  contact.     Those   results  are  expressed  by  a 

ia  the  angularity  of  the  external  outlines,  and  an  increase 

*  in  the  eabic  capacity  indicated  in  a  few  cases  very  strikingly  by  an 

ropen  frontal  suture;   see  p.  619,  supra.     Thirdly,    a   very    large 

i  majority,  viz*   thirty-two  out  of  the   fifty-three,  adult    Romano- 

Britiah  inierments  investigated  by  me  belong  to  a  type  which  has 

fr^c^a^ntly  been  confounded,  since  the  time  of  Retzius*  writings, 

witli  th^  dolichocephalic  tj'pes  just  spoken  of,  but  which  that  ex- 

Cttlkst  ethnographer  distinguished  from  it  as  *Cimbric,*  a  variety 

of  *the  common  Celtic*  type.     Comparing  this  form  of  cranium, 

mltiA  I  may  add  is  by  no  means  extinct  amongst  ourselves  at  the 

•  •On  Two  principftl  Forms  of  Ancient  Bntiali  and  G*iilUh  Skull*/  pp.  31,  101. 
EkwSk  of  this  form  ATO  oonridered  by  Sir  ThomM  Wilie  to  have  beloo^d  m  Ireland 
l»  fcif  liKiliil  light-oulottrttd,  bltio,  or  grvy-eyvl  CeltM,  or  TuaUui  De  Dahmui.  See 
'  HwMliai  of  the  Bojne/  md  ed.  1850,  pp.  311.  1^7,  259,  And  the  figure  at  p.  J33, 

*  8m  *StbB«4qpaclie  &hrifteii«*  pp.  107,  to8. 
ofSootlaod.*  chftp.  ix.  1851. 
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present  day,  with  the  elongated  but  narrow  form  which  be 
poBos  to  hiive  belonged  t^  the  *  Belgae/  Retzius  speaks  firai  of '  Iho 
oommoQ  Celtic  form/  and  says  it  dilfers  from  the  *'  Be%ic»'  in  btinf 
less  narrow  and  compressed.  The  Cimbric  variety,  he  addsy  whicli 
is  found  in  South  Sweden  and  Denmark,  is  even  somewhat  broiider 
still ;  is  very  like  the  Scandinavian  Gothic  form,  and  is  of  an  eloo* 
gated  oval  shape,  with  a  greatly  developed  occipital  re^rm-  And 
Ketzius  has,  by  the  gift  of  a  'plaster  cast  of  the  cranium  of  an 
ancient  aboriginal  of  Scandinavia  regarded  as  the  Celt'  to  the 
easily  accessible  and  invaluable  ethnological  series  in  the  Loojoi 
College  of  Surgeons  \  enabled  us  to  understand  most  unanibiguonalf 
what  was  the  type  of  skull  to  which  he  allude<L  To  this  typ«%niofl 
assuredly,  the  large  majority  of  the  adult  RomanoBritish  oraaii 
found  in  this  cemetery  are  referable.  And  I  may  here  say  that  i 
skull  obtained  by  me,  with  many  others,  from  a  barrow  at  Dinatag- 
ton^  near  Rotherham,  in  South  Yorkshire  (Article  iiii)»  of  which  casli 
have  been  made  and  presented  to  various  museums  in  thU  and 
other  countries  by  Dr.  Thurnam,  corresponds  very  closely  with  thii 
cast  presented  to  the  College  of  Surgeons  by  Professor  Retzius, 
more  closely  still  with  some  of  the  very  fine  sknlls  obtained  b/  I 
from  Frilford.  Professor  Ecker,  in  writing  of  this  ca«»t^  ol 
apparently  ^^dthout  having  Retzius'  com|)ariscm  above  qaotid  ^ 
such  skulls  to  the  Scandinavian  Gothic  type  before  his  mind,  that 
it  resembles  the  skulls  he  has  described  as  *  Grave  Row,*  *  Rftibco* 
GraWr'  skulls,  and  assigned  to  the  ancient  Germanic  and  modsta 
Swediiih  peoples.  Very  similar  skulls,  again,  I  have  obtained  from 
Romanc}*Kritieb  cemeteries  of  the  later  times  of  the  Eaipii«»  M 
testitied  to  by  archaeological  evidence,  at  Long  Witteiiliaio,  ta 
Berk»(hire,  through  the  kindness  of  the  Rev.  J.  C.  Cltttl4Ffb<iok; 
from  Uelmingham,  in  Suffolk,  through  the  agency  of  the  R«t«  G* 
CardeWf  and  from  Towyn-y*Capel,  Holyhead^  by  that  of  the  Hon. 
W.  O.  Stanley.  The  ancient  British  skull  from  a  cint  at  Wtakr- 
Wme  Monkton,  North  Wilts,  fignred  by  Dr,  lliurnam,  'Crmaia 
Britannica,'  Plate  58,  is  closely  similar  in  contour  and  proport](Oii% 
as  taken  by  measurement,  to  the  variety  of  which  I  am  here  U«atui|f« 

*  8m  'CslAkigtie,*  Oslecaogicaa  ScH««,  it  880,  Prep.  $709. 

*  'Aroliiif  Itkr  Aiilltra|mki|p«^*  t  1,  |>.  tSi.      Aa   ^rofeM^r   Krk* 
*  EdlieQgfftb^rlbnn  *  %o  ^omapood  triib  the  *  Ho|ib«fg  *  iji  im  of  Hit  t^tvi  Uatimify* 
wmtd  ippaAT  that  b«  would  ooiiaider  Ibi*  omI  aa  bd,tiQgliig  to  IbM  cilaai^  6imb  \ 
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osteological  peculiarities  of  this  ^  elongated  oval  Romano- 
type/  as  seen  at  Frilford,  show  us  that  wo  have  to  deal, 
ere  at  least,  with  iimes  of  civilisation.  For  civili-^ation  diflera 
heathendom  in  nothing  more  markedly  to  the  eye  of  the 
lologist  than  in  the  age  to  which  persons  who  have  lived  under 
inflaences  attain;  and  the  long  skulls  of  which  I  am  now 
lipeaking  dilfcr  very  strikingly  from  the  long  and  narrow^  skulls 
described  by  Dr.  Thurnam  in  this  very  particular,  that  in  very 
many  cases  they  l>elonged  to  very  aged  individuals  ^  The  greater 
average  statnre  of  this  variety  of  Celt  (5  feet  8  inches  as  against 
5  feet  6  inches  of  the  older  form)  may  perhaps  be  in  like  manner 
Ascribed  to  the  greater  civilisation  and  command  of  the  meatis  of 
iostenanoe  which  we  know  them  to  have  possessed,  I  have  referred 
female  skulls  to  this  type  as  against  twenty -one  male ;  the 
Je  skulls  in  many  cases  approaching  very  closely  to  the  pro- 
ftions  of  the  medium-sized  skulls^.  A  much  greater  difierence, 
the  other  hand — viz.,  as  much  as  8*5  incheSj  judging  from  the 
verage  approxiraatively  obtained  from  the  measurement  of  the 
long  bones  of  ten  women  referred  to  this  type— appears  to  have 
d  between  the  statures  of  either  sex  in  this  type  than  exists 
'een  the  statures  of  modern  ''  English  men  and  women.  It  may 
id  that  the  estimation  of  the  stature  by  the  various  methods 
irhich  take  one  or  more  of  the  long  bones  as  their  standard,  ia 
Mieoable  always  to  several  sources  of  fallacy,  and  more  especially  in 
tbe  esse  of  female  skeletons  i  but  in  savage  races  *  at  the  present 

*  B««  Pr.  TbttnuLin,  op.  cii.  p.  60. 
■  BttMshlu,  •Sciiiiiel,  Hirn,  und  Seek/  p.  48;  H«lder.  'Arch.  Mr  Aathropologio.' 

■•  '•  f>-  55- 

*  Tbm  a^ttlfe  beight  of  395  lulult  nmle  p&tienU  examined  in  the  Sonjeraet  County 
Maslio  Aejrlum  by  Dr,  Boyd,  and  nroi^rded  by  him  in  the  *  PhUaiiopLicjil  TmnBAi^tions  * 

tS6i.  p  j6i,  Yiriod  from  67*8  to  65  inbhes;  that  of  233  femftlefl  from  63  a  to  6i.(S 

The  average  hi!%bt  of  the  modern  German  maJe  is  given  by  Vierordt  in  hie 

d«r  Phydologio,'  2nd  tid,  p,  460,  as  171  centimj^trea  (5  feet  3 J  inched)  J 

Gemiati  female  at  164  (5  feet  a}  mchca).     In  Ike  long  barrow  explored  by 

'.Thttmam  (Lc.  p.  27)  at  TiLshead,  three  male  akeletoni  varied  iu  length  from 

\  fe«t  5  inchei  to  5  feet  8  LDch«iS«  and  throe  female  ikeletont  from  4  feet  9  iochet  to 

3  incbcM.     The  average  height  of  the  dolichocephalic  men  from  mcgaltthio  and 

loaf  barrowi  b  given  by  the  same  authur  (Lc,  pp.  40,  41)  aa  5  feet  5  inches  aa 

%  iMt  9  inchee  for  the  brachyce|»halic  men  from  circuLu-  barrowa. 

kmSmm  Hniiih.  K  C.B^  hai  kindly  informed  me  thnt  he  can  «affly  itate  from 

rt  ^biti  lattgn  miide  during  Mventeen  yearv*  reddenoe  in  South  Africa,  thai 

AmatcoMA  Kaffirs  to  the  eaatward  of  the  ColLiny*  average,  men  5  feet  8^  tnchej^ 

5  leet  1 1  ioch« 
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day  an  average  difference  nearly  equal  to  that  just  given,  as  de- 
duced from  my  measurements,  has  been  observed  to  exist  between 
the  statures  of  the  two  sexes.  And  though  the  Romano-Britons 
must  be  considered  to  have  been  a  civilised  population^  it  must  be 
borne  in  mind  that  the  physical  comfort,  upon  which  such  matters 
as  stature  depend,  of  their  times  was  something  very  different  from 
that  of  ours,  when  coal  and  glass  ^  are  more  or  less  within  the  reach 
of  the  poorest  settled  inhabitants  of  our  country.  The  greater 
relative  stature  of  the  males  of  this  variety  of  the  Romanised  Celt 
may  perhaps  be  accounted  for  by  their  having  been  more  exposed 
to  and  invigorated  by  the  influences  of  an  out-of-door  life ;  whilst 
the  stature  of  the  females,  which  is  so  disproportionately  smaller  as 
compared  with  modern  ratios^  may  have  been  due  to  their  spending 
their  lives  inside  houses  which,  if  light  must  have  been  cold,  if 
warm  must  have  been  dark — which  had  no  chimneys,  and  only  in 
the  case  of  the  rich,  hypocausts^  and  even  in  their  case  probably  no 
glass. 

Fourthly,  a  second  form  of  cranium  differing  from  the  one  just 
described  is  found  with  similar  archeeological  surroundings.  It 
resembles  this  form  in  its  noble  proportions  and  indications  of 
culture;  it  equals  or  exceeds  it  in  length,  and  is  distinguished 
from  it  by  its  greater  breadth,  and,  whilst  considering  it  to  cor- 
respond to  the  '  Sion  Typus '  of  His  and  Riltimeyer,  I  have  spokev 
of  it  in  my  catalogue  and  tables  as  the  'globose  Romano-British' 
type.  A  very  large  proportion,  six  out  of  the  eleven  female  cranio 
and  seven  out  of  the  ten  male  crania,  referred  by  me  to  this  type, 
belonged  to  persons  of  considerable  age.  The  men  attained  an 
average  stature  of  5  ft.  8-5  in.  The  crania  and  the  other  bones  of 
this  variety  of  men  enjoying  Romano-civilisation  have  resisted  the 
ravages  of  time  better  than  those  of  the  other  form.  There  is  no 
reasonj  however,  for  supposing  that  this  valuable  peculiarity  is 
referable  to  any  conditions  not  intrinsic  to  the  bones  themselves. 
The  mode  of  their  sepulture  is  identical  with  that  of  the  other  form, 
and  one  of  the  best-marked  specimens  of  the  type  in  question  was 
taken  from  a  grave  over  which  an  Anglo-Saxon  urn  containing  the 
burnt  bones  of  an  adult  was  found.     The  larger  skulls  in  this  series 

*  For  introduction  of  panes  of  glnra,  or  at  least  of  the  manufMtcunn  of  them*  int« 
England  in  680  A.D.,  see  Wylie,  '  Fairford  Graves,*  p.  17,  and  per  Qontra  Corbet 
Anderson,  *  Uriconium/  1867,  p.  69,  ibique  citata. 
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Monged  in  all  but  one  mst^ince  to  men  of  a  stature  little,  or  not  at 
all,  short  of  six  feet,  and  this  large  stature  must  not  be  forgotten 
when  we  admire  the  large  size  of  their  brain-case.  Only  one  female 
sknll  which  at  all  approximates  in  size  to  these  larger  crania  has 
eome  into  my  hands  at  FriUbrd;  and  this  skull  belonged  to  a 
woman  of  little,  if  at  all,  more  than  5  fib.  i  in.  in  height.  But 
I  incline  to  think  that  the  female  crania,  seven  in  number,  which 
I  have  spoken  of  as  *the  River-bed  type  modified  by  increase  of 
$UEe,*  and  which  constitute  in  the  tabular  view  to  which  I  allude 
a  third  variety  of  the  Roma  no- British  scries,  with  an  average 
stature  of  four  feet  nine  inches  and  a-half,  are  to  be  considered  as 
the  female  representatives  of  the  '  globose  Roniano-Briti^ii  type.' 
For,  strikingly  similar  as  the  contour  of  these  skulls  is  to  that 
assigned  by  Professor  Huxley  *  to  his  '  River-bed  skulls,'  their 
capacity  exceeds  that  of  those  erauia^  and  their  measurements  come 
to  correspond  very  closely  with  those  of  the  smaller  male  skulls 
belonging  to  individuals  of  smaller  stature  of  the  globose  Roroatio- 
British  type,  whilst  in  their  solid  texture  they  resemble  the  larger 
skulls  of  that  division. 

Facsimiles  of  these  female  crania  have  been  procured  from  many 
excavations  in  this  country.  1  have  found  them  in  the  *  Long 
Barrow'  ait  Crawley,  which  has  been  already  spoken  of  as  contain- 
ing skeletons  with  crania  of  the  brachyeeplmlic  British  type,  and 
which,  it  should  be  added,  has  furnished  us  with  evidence  as  to 
female  skulls  corresponding  to  the  large  braehy cephalic  male  skulls, 
and  difienng,  therefore,  considerably  from  every  variety  of  the 
River-bed  type.  A  skull  very  closely  similar  to  this  Frilford 
variety  of  pre-Saxon  times  may  be  seen  in  the  museum  of  the 
London  College  of  Surgeons,  under  the  number  '5712  B*  in  the 
Catalogue,  and  with  the  title  *  Peat  skiilL'  And,  lastly,  a  modern 
female  skull  obtained  for  me  by  Dyce  Duckworth,  Esq.,  M.D.,  from 
the  Hinter-Bhein-That,  near  the  Spliigen  Pass,  tlie  country  of  the 
'  Disentis'  type  of  the  Swiss  anatomists,  would  have  shown  me,  htid 
other  evidence  been  wanting,  that  this  form  of  cranium  has  j)er- 
sisted  into,  and  is  abundant  in,  our  own  day. 

A  modification  of  the  River-bed  type  is  presented  to  us  in 
jffrtW^  small  crania  to  which  I  have  applied  the  term  *cylindro- 
Id  this  form  represented  by  two  female  and  undoubtedly 
^  See  *  Prebifftoric  K^imuns  of  CAJthneai,*  p,  I  jo, 
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day  an  average  difference  nearly  equal  to  that  just  given,  as  de- 
duced from  my  measurements,  has  been  observed  to  exist  between 
the  statures  of  the  two  sexes.  And  though  the  Romano-Britont 
must  be  considered  to  have  been  a  civilised  population^  it  mnst  be 
borne  in  mind  that  the  physical  comfort,  upon  which  such  matters 
as  stature  depend,  of  their  times  was  something  very  different  from 
that  of  ours,  when  coal  and  glass  ^  are  more  or  less  within  the  reach 
of  the  poorest  settled  inhabitants  of  our  country.  The  greater 
relative  stature  of  the  males  of  this  variety  of  the  Romanised  Celt 
may  perhaps  be  accounted  for  by  their  having  been  more  expoee4 
to  and  invigorated  by  the  influences  of  an  out-of-door  life ;  whilst 
the  stature  of  the  females,  which  is  so  disproportionately  smaller  as 
compared  with  modern  ratios^  may  have  been  due  to  their  spending 
their  lives  inside  houses  which,  if  light  must  have  been  cold,  if 
warm  must  have  been  dark — which  had  no  chimneys,  and  only  in 
the  case  of  the  rich,  hypocausts^  and  even  in  their  case  probably  no 
glass. 

Fourthly,  a  second  form  of  cranium  differing  from  the  one  just 
described  is  found  with  similar  archseological  surroandings.  It 
resembles  this  form  in  its  noble  proportions  and  indications  of 
culture;  it  equals  or  exceeds  it  in  length,  and  is  distingoisbed 
from  it  by  its  greater  breadth,  and,  whilst  considering  it  to  cor- 
respond to  the  '  Sion  Typus '  of  His  and  Riltimeyer,  I  have  spokai 
of  it  in  my  catalogue  and  tables  as  the  'globose  Romano-British' 
type.  A  very  large  proportion,  six  out  of  the  eleven  female  cranio 
and  seven  out  of  the  ten  male  crania,  referred  by  me  to  this  type, 
belonged  to  persons  of  considerable  age.  The  men  attained  an 
average  stature  of  5  ft.  8-5  in.  The  crania  and  the  other  bones  of 
this  variety  of  men  enjoying  Romano-civilisation  have  resisted  the 
ravages  of  time  better  than  those  of  the  other  form.  There  is  no 
reasonj  however,  for  supposing  that  this  valuable  peculiarity  is 
referable  to  any  conditions  not  intrinsic  to  the  bones  themselves. 
The  mode  of  their  sepulture  is  identical  with  that  of  the  other  form, 
and  one  of  the  best-marked  specimens  of  the  type  in  question  was 
taken  from  a  grave  over  which  an  Anglo-Saxon  urn  containing  the 
burnt  bones  of  an  adult  was  found.     The  larger  skulls  in  this  series 

'  For  introduction  of  panes  of  glAra,  or  at  least  of  the  manu£M)tiiren  of  them*  intP 
England  in  680  a.d.,  see  Wylie.  *  Fairford  Graves,*  p.  17,  and  per  oontn  Corbet 
Anderson,  *  Uriconium/  1867,  p.  69,  ibique  citata. 
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belonged  in  all  but  one  instance  to  men  of  a  status  little,  or  not  at 
all,  short  ot  §ix  f*?et,  and  this  large  stature  must  not  be  forgotten 
when  we  admire  the  large  sixe  of  their  brain-eiise.  Only  one  female 
0lniU  which  at  all  approximates  in  size  to  these  larger  crania  has 
come  into  ray  hands  at  Friltord;  and  this  skull  belonged  to  a 
wommn  of  little,  if  at  all,  more  than  5  ft.  i  in.  in  height.  But 
I  ineline  to  think  that  the  female  crania,  seven  in  number^  which 
I  have  spoken  of  as  'the  River-bed  type  modified  by  increxise  of 
tise/  and  which  constitute  in  the  tabular  view  to  which  I  allude 
a  third  variety  of  the  Romano-British  series,  with  an  average 
stature  of  four  feet  nine  inches  and  a-half,  are  to  be  considered  as 
the  female  representatives  of  the 'globose  Romano-British  type/ 
For^  strikingly  similar  as  the  contour  of  these  skulls  is  to  that 
oaaigDed  by  Professor  Huxley^  to  his  'River-bed  skulls/  their 
capacity  exceeds  that  of  those  crania,  and  their  measurements  come 
to  correspond  very  closely  with  those  of  the  smaller  male  skulls 
belonging  to  individuals  of  smaller  stature  of  the  globose  Romano- 
British  ty|>ej  whilst  in  their  solid  texture  they  resemble  the  larger 
ekulls  of  that  division. 

Facsimiles  of  these  female  crania  have  been  procured  from  many 
excavations  in  this  country.  1  have  found  them  in  the  '  Long 
Barrow*  at  Crawley,  which  has  been  already  spoken  of  as  contain- 
ing skeletons  with  crania  of  the  brachy cephalic  British  type,  and 
which,  it  should  be  added,  has  furnished  us  with  evidence  as  to 
fenaale  skulls  corresponding  to  the  large  braehycephalic  male  skulls, 
and   di flaring,  therefore,  considerably  from   every  variety  of  the 

irer-btsd    type,      A  skull  ver}'  closely  similar   to   this    Frilford 
ety  of  pre-Saxon  times  may  be  seen  in  the  museum  of  the 
Lcindoa  College  of  Surgeons,  under  the  number  *5712  R'  in  the 
logue,  and  with  the  title  *  Peat  skull/     And,  lastly,  a  modern 

dale  skull  obtained  for  me  by  Dyee  Duckworth,  Esq.,  M*D.,  from 
the  llinter-Rhein-Thal,  near  the  Spliigen  Pasa,  the  country  of  the 
*  Di^ntis '  type  of  the  Swiss  anatomists,  would  have  shown  me,  had 
other  evidence  been  wanting,  that  this  form  of  cranium  has  per- 
sisted tntO|  and  is  abundant  in,  our  own  day, 

liiication  of  the  River-bed   type  is    presented   to  us   in 
small  crania  to  which  1  have  applied  the  terra  *cylindro- 
OPphalic/   In  this  form  represented  by  two  female  and  undoubtedly 

'  Sm  *  Prehiitoric  BenoMiii  of  CmIIumsb.'  p.  tao. 
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day  an  average  difference  nearly  equal  to  that  just  g^ven,  as  de- 
duced from  my  measurements,  has  been  observed  to  exist  betwem 
the  statures  of  the  two  sexes.  And  though  the  Romano-Britons 
must  be  considered  to  have  been  a  civilised  population,  it  must  be 
borne  in  mind  that  the  physical  comfort,  upon  which  such  matters 
as  stature  depend,  of  their  times  was  something  very  different  from 
that  of  ours,  when  coal  and  glass  ^  are  more  or  less  within  the  reach 
of  the  poorest  settled  inhabitants  of  our  country.  The  gieatev 
relative  stature  of  the  males  of  this  variety  of  the  Romanised  Cdt 
may  perhaps  be  accounted  for  by  their  having  been  more  exposed 
to  and  invigorated  by  the  influences  of  an  out-of-door  life  \  whilst 
the  stature  of  the  females,  which  is  so  disproportionately  smaller  as 
compared  with  modern  ratios^  may  have  been  due  to  their  spending 
their  lives  inside  houses  which,  if  light  must  have  been  cold,  if 
warm  must  have  been  dark — which  had  no  chimneys,  and  only  in 
the  case  of  the  rich,  hypocausts,  and  even  in  their  case  probably  no 
glass. 

Fourthly,  a  second  form  of  cranium  differing  from  the  one  just 
described  is  found  with  similar  archseological  surronndingB.  It 
resembles  this  form  in  itfi  noble  proportions  and  indications  of 
culture;  it  equals  or  exceeds  it  in  length,  and  is  distinguished 
from  it  by  its  greater  breadth^  and,  whilst  considering  it  to  cor> 
respond  to  the  *  Sion  Typus '  of  His  and  RUtimeyer,  I  haye  spoken 
of  it  in  my  catalogue  and  tables  as  the  'globose  Romano-British' 
type.  A  very  large  proportion,  six  out  of  the  eleven  female  orani% 
and  seven  out  of  the  ten  male  crania,  referred  by  me  to  this  type, 
belonged  to  persons  of  considerable  age.  The  men  attained  an 
average  stature  of  5  ft.  8*5  in.  The  crania  and  the  other  bones  of 
this  variety  of  men  enjoying  Romano-civilisation  have  resisted  the 
ravages  of  time  better  than  those  of  the  other  form.  There  is  no 
reasonj  however,  for  supposing  that  this  valuable  peculiarity  is 
referable  to  any  conditions  not  intrinsic  to  the  bones  themselves. 
The  mode  of  their  sepulture  is  identical  with  that  of  the  other  form, 
and  one  of  the  best-marked  specimens  of  the  type  in  question  was 
taken  from  a  grave  over  which  an  Anglo-Saxon  urn  containing  the 
burnt  bones  of  an  adult  was  found.     The  larger  skulls  in  this  series 

'  For  introduction  of  panes  of  glass,  or  at  least  of  the  manu&ctorani  of  them,  iniP 
England  in  680  a.d.,  see  Wjlie,  *  Fairford  Graves,'  p.  17,  and  per  oontn  Corbet 
Anderson,  *  Urlconinm/  1867,  p.  69,  ibique  citata. 
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telonged  in  all  but  one  instance  to  men  of  a  stature  Utile,  or  not  at 
all,  short  o(  6ix  feet,  and  this  large  stature  must  not  be  forgotten 
wb«ii  we  mdmire  the  large  size  of  their  brain-ca^e.  Only  one  female 
sbnll  which  at  alt  approximates  in  size  t<y  these  larger  crania  has 
come  into  my  hand^  at  Frilford;  and  this  skull  belonged  to  a 
woman  of  little,  if  at  all,  more  than  5  ft.  i  in.  in  height.  But 
I  incline  to  think  that  the  female  crania,  seven  in  number^  wbieli 
I  have  spoken  of  as  '  the  River-bed  type  modified  by  increase  of 
size/  and  which  constitute  in  the  tabular  view  to  which  I  allude 
a  third  variety  of  the  ttomano-Briiish  series,  with  an  average 
stature  of  four  feet  nine  inches  and  a-half,  are  to  be  considered  as 
lh«  female  representatives  of  the  ^globose  Romano-British  type.' 
For,  strikingly  similar  as  the  contour  of  these  gkulls  is  to  that 
aaiigaed  by  Professor  Huxley*  to  his  'River-bed  skulls/  their 
capacity  exceeds  that  of  those  crania,  and  their  measurements  come 
to  correspond  very  closely  with  those  of  the  smaller  male  skulls 
belon^ng  to  individuals  of  smaller  stature  of  the  globose  Romano- 
Britiab  type,  whilst  in  their  solid  texture  they  r^emble  the  larger 
dtulla  of  that  division. 

Facsimiles  of  these  female  crania  have  been  procured  from  many 
excavations  in  this  country.  1  have  found  thera  in  the  'Long 
Barrow*  at  Crawley,  which  has  been  already  spoken  of  as  contain* 
tng  skeletons  with  crania  of  the  braL-hycephalie  British  type,  and 
which,  it  should  be  added,  has  furnished  us  with  evidence  as  to 
female  skulls  corresponding  to  the  large  brachycephalic  male  skulls, 
and  differing,  therefore,  considerably  from  every  variety  of  the 
River-bed  type.  A  skull  very  closely  similar  to  this  Frilford 
variety  of  pre-Saxon  times  may  be  seen  in  the  museum  of  the 
Ix»ndon  College  of  Surgeons,  under  the  number  *57i2  R'  in  the 
Catalogue,  and  with  the  title  *  Peat  skull.*  And,  lastly,  a  modem 
female  skull  obtaineil  for  me  by  Dyce  Duckworth,  Esq.»  M.D.|  from 
the  Uinter-Rhein'Thal,  near  the  Spliigen  Pass,  the  country  of  the 
*  Diaentis  *  type  of  the  Swiss  anatomists,  would  have  shown  me,  had 
other  evidence  been  wanting,  that  this  form  of  cranium  has  per- 
flated tnto^  and  is  abundant  in,  our  own  day. 

A  modificatioQ  of  the  River-bed  type  is    presented   to  us   in 
certain  small  crania  to  which  I  have  applied  the  term  *cylindr0' 
cephalic^*   In  this  form  represented  by  two  female  and  undoubtedly 
'  8ee  ■  Prehiftorie  EemAOia  of  Cftitbneaa,^  p.  130. 
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day  an  average  diflTerence  nearly  equal  to  that  just  giineai,  at  i^ 
duced  from  my  mca§uremcnts,  has  been  observed  to  exist  tictiiBil 
the  statures  of  the  two  sexes*  And  though  the  Romaiio-Britoav 
roust  be  considered  to  have  been  a  civilised  population,  it  iDtmi  1 
borne  in  mind  that  the  physicol  comfort,  upon  which  such  malt 
as  stature  defjend,  of  their  times  was  somethings  very  different  fmia 
that  of  ours,  when  coal  and  ^\ms  *  are  more  or  less  within  the  wmok 
of  the  poorest  settled  inhabitants  of  our  country.  The  j^realci 
relative  stature  of  the  males  of  this  variety  of  the  Romaoiard  C^ 
may  perhaps  be  accounted  for  by  their  having  been  more  exposed 
to  and  invigorated  by  the  influeuces  of  an  out-of-door  liJb ;  whilil 
the  stature  of  the  females,  which  is  so  disproportionately  smmlkrii 
compared  with  modern  ratio^^  may  have  been  due  to  their  spfsdilig^ 
their  lives  inside  houses  which »  if  light  must  have  been  cold,  if 
warm  must  have  been  dark — which  had  no  citimneya,  and  only  tl 
the  case  of  the  rich,  hypocausts^  and  even  in  their  cam  pnAttUy  M 
l^lass. 

Fourthly  I  a  second  form  of  cranium  differing  from  ili«  oo^jflil 
desoribed  is  found  with  similar  archaeological  surrouoding*.  It 
resembles  this  form  in  its  noble  pro{)ortions  and  indktttioM  of 
culture;  it  equals  or  exceeds  it  in  length,  and  is  diatii|(fisiiA«i 
from  it  by  its  greater  breadth,  and,  whiUt  considering  it  ta  oof* 
reB{Kmd  to  the  'Siou  Typus'  of  His  and  Rtitimeyer,  I  bav^  qpok^^ 
of  it  in  my  catalogue  and  tables  as  the  'globose  Romano* Brilkk* 
type.  A  very  large  proportion,  six  out  of  the  eleven  female  OfBiia% 
and  seven  out  of  the  ten  male  crania,  referred  by  roe  to  this  type* 
belonged  to  persons  of  considerable  age.  The  men  attained  aa 
average  stature  of  5(1.  8-5  in*  The  crania  and  the  other  boaasrf 
this  variety  of  men  enjoying  Romano-civilisation  have  restate  iW 
lavages  of  time  better  than  those  of  the  other  forro<  Thers  ia  00 
feason,  however,  for  supposing  that  this  valuable  peeuliart^  ii 
referable  to  any  conditions  not  intrinsic  to  the  bones  tbeniaelvis^ 
The  mode  of  their  sepulture  is  identical  with  that  of  the  other  fefi% 
and  one  of  the  best -marked  specimens  of  the  type  in  questioii  pm 
taken  from  a  grave  over  which  an  Anglo-Saxon  tirn  eontaimng  tk 
burnt  bones  of  an  adult  was  found.    The  larger  idciilli  in  tJbia  i 


*  Tat  iiiin)«luctloii  oi  psa«i  ol  gUiw,  or  s«  Iwi  of  the 
Andvncm,  *  Vriomdum,*  18671  p.  69^  Ibk^ae  dUtA. 
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belonged  in  all  but  one  instance  to  men  of  a  statui*e  little,  or  not  at 
mil,  short  of  six  feet,  and  this  large  stature  ixiust  not  be  forg'otten 
when  we  admire  the  largpc  size  of  their  brainHisase.  Only  one  female 
•ImU  which  at  all  approximates  in  size  to  these  larger  crania  has 
oome  into  my  hands  at  Friltbrd;  and  this  skull  belonged  to  a 
wonuiQ  of  little^  if  at  all,  more  than  5  ft.  i  in.  io  height  But 
I  incline  to  think  that  the  female  crania,  seven  in  number,  which 
1  have  spoken  of  as  *  the  River-bed  type  modified  by  increase  of 
sisfv^  aod  which  constitute  in  the  tabular  view  to  which  I  allude 
n  tliird  variety  of  the  Romano-British  series^  with  an  average 
suture  of  four  feet  nine  inches  and  a-half,  are  t<i  be  considered  as 
the  female  representatives  of  the  '  globose  Romano-British  type.* 
FoFi  strikingly  simitar  as  the  contour  of  these  skulls  is  to  that 
aasigned  by  Professor  Huxley*  to  his  'River-bed  skulls/  their 
eapteity  exoeeds  that  of  those  crania,  and  their  measurements  come 
to  eorrespond  ver}"^  closely  with  those  of  the  smaller  male  skulls 
beloiiging  to  individuals  of  smaller  stature  of  the  globose  Romano- 
Britiah  type,  whilst  in  their  solid  texture  they  resemble  the  larger 
•kails  of  that  division* 

Facsimiles  of  these  female  crania  have  been  procured  from  many 
^ceavaiions  in  this  country.  1  have  found  them  in  the  'Long 
Barrow '  at  Crawley,  which  has  been  already  spoken  of  as  contain^ 
lag  Bkeletons  with  crania  of  the  brachy cephalic  British  type,  and 
which,  it  should  be  added,  has  furnished  us  with  evidence  as  to 
female  skulls  corresponding  to  the  large  brachycephalic  male  skulls, 
and  differing,  therefore,  considerably  from  every  variety  of  the 
River-bed  type.  A  skull  very  closely  similar  to  this  Frilford 
Tsriety  of  pre-Saxon  times  may  be  seen  in  the  museum  of  the 
Loodoo  College  of  Surgeons,  under  the  number  '571 3  B*  in  the 
Galaloguc,  and  with  the  title  '  Pt^at  skiillj  And,  lastly,  a  modern 
fasafe  skull  obtained  for  me  by  Dyce  Duckworth,  Esq.,  M.D*,  from 
the  Hinter-Rhein-Thal,  near  the  Spliigen  Pass,  tlie  country  of  the 
'Diseotis*  type  of  the  Swiss  anatomists,  would  has^e  shown  me,  had 
0tber  evidence  been  wanting,  that  this  furm  of  cranium  has  per- 
sisted inUi,  and  is  abundant  in«  our  own  day. 

A  modification  of  the  River*bed  type  is    presented    to  us   in 

E small  crania  to  which  I  have  applied  the  term  ^cylindro- 
.'   Id  this  form  represented  by  two  female  and  undoubtedly 
'  See  'Pt^iftoric  Reamint  of  CAitUueA,*  p«  liO. 
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pre-Saxon  crania  (No.  ii.  Sept.  1867,  and  No,  »¥.  Jan.  186R),  Uia 
frontal  and  parietal  tuberosities  are  nearly  or  quite  ohsulrte,  aod 
the  ealvaria,  elongating*  as  if  in  com}>en^tionf  becomea  soinewbat 
cylindroidal  in  its  antero-postenor  outline* 

Only  one  male  crauiom  has  been  found  by  mo  at  Prilford,  whiek 
I  should  chvss  with  the  River-bed  male  akull  from  Muskliam,  ami 
the  Towyn-y-Capel  ^kMa  so  intelligibly  descriWd  by  Frofenor 
Huxley  in  the  *  Prehistoric  Remains  of  Caithness,'  p,  iio,  and  fr^ 
^uently  examined  by  my&elf  ib  the  musetim  of  tlie  CoUege  iif 
Surgeons*  This  cninium  belon^d  to  a  strong  man  of  M  feel, 
beyond  the  middle  perifjd  of  life,  who  seems^  from  the  directioii  aC 
his  grave,  and  the  cojfpi^r  staining  upon  his  somewhat  progmtUe 
jaws  and  collar-bone,  to  have  been  acknowledged  as  a  Roinaaw- 
Briton,  and  to  have  been  buried  just  as  individuals  whose  Ofleo* 
logieal  remains  speak  with  some  authority  to  their  greater  culloit* 
Uy  the  possession  of  a  slightly  greater  breadth,  and  eoii$c4]tic9tljr 
a  much  higher  cephalic  index,  78  as  against  76  of  the  typical 
River- b^d  ekull  jutt  specified,  this  bkuU  shows  a  tcndt-ncy  to^ 
aasuming  the  outlines  of  the  smaller  repreaentativca  of  Uie  g^l 
Romano*British  type.  The  fact  tluit  but  one  male  a^inat 
female  skulls  of  the  River-bed  type  has  been  found  at  Pril 
amidst  so  many  other  types  of  bead  and  so  many  marks  of  ciTiliia- 
tion^  is  suggest) ve  of  the  explanation  whieh  their  having  Wlon^nl  In 
a  slave  population  would  more  or  less  satisfactorily  give*  Tlic^  Rirer* 
bed  skulls  from  the  barrow  at  Crawley  which  have  come  into  my 
hands  are  also  all  female,  aa  I  think,  but  this  barrow  haa  by  HO 
means  been  exhaustively  explored.  And  I  inctinej  though  doulii- 
fully,  not  having  had  the  pelvis  nor  the  long  bones  to  ait]  m«  ill 
forming  my  judgment,  to  refer  the  Towyii-y-Ca|*el  skulU  in  tk§ 
College  of  Surgi'ons  to  the  same  sex  as  all  the  similarly«eoQ«traetil 
cmnia,  except  the  one  just  mentiuned,  found  at  Frilfofii.  In  Um 
Urge  male  skulls,  of  which  I  have  spoken,  Profeseom  RtHiinajir 
and  His  would,  1  think,  recognise  their'  Sion  typus  ;*  and  MmnwHj 
ihey  merit  the  titl<*8  Kru/fi^kH$  mnd  Hurde,  which  Rutimt^yer'  be* 
MtoH^  upon  tbem«  It  may  be  right  to  hold  that  theae  cr&nia  Wlonigid 
to  men  British  in  blcKMl,  though  here  at  least  Roman  by  eitiiDefiillip ; 
but.  if  we  assign  them  to  the  Homan  immigrants,  we  aluill  hmve  aa 
explanation  of  Ibe  enlargement  of  the  River-bod  type  of  akull  aqg^ 
*  *  J&lirbtic&j  «l«r  8diw«lMr  Alpoa  *  for  1864*  p,  398, 
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grpfcJ  to  US  at  once  in  the  very  probable  hypotliesis  of  inter  marriag-es 
tjikin^  place  between  foreigners  and  the,  possibly  aboritjpiniil,  in- 
habitants of  the  country,  who  nvay  have  been  actually  slaves,  but 
mtjgi  eert^iinly  have  been  in  a  lower  state  of  civilisation.  And  in 
this  hypothesis  the  paucity  of  male  River-l>ed  skulls  would  also  find 
on  explanation. 

The  Roman  immigrants  had  all  but  certainly  a  preponderatinf* 
:>portion  of  males  amon*^st  them,  and  it  would  be  natural  to 
pposc  that  the  same  disproportion  prevailed  similarly  among  the 
[if»  of  the  less  settled,  less  civilised,  Saxons,  But  I  am  bound 
Bay  that  the  eraniological  evidence  before  me  leadi^  me  to  think 
Hi  the  reverse  of  this  very  reasonable  anticipation  was  what 
aciojdiy  took  place,  at  all  events  here ;  for  the  crania  found  buried 
frilh  the  Anglo-Saxon  insignia  of  the  female  sex  are  most  distinctly 
dtlTerent,  both  as  to  signs  of  culture,  and  as  to  type  and  contour, 
from  the  crania  which  belonged  to  the  Romano-British  women 
nehcinied  here.  I  do  not  think  these  Rowenas  with  somewhat 
jjijgnnttiir  jnwr,  and  small  unhandsomely  contoured  ealvariae,  could 
'Vifir  lieen  'exceedingly  fair  and  goodly  to  look  upon;'  and  T  am 
eerlain  that  Martial,  though  he  may  not  have  been  a  piiysiognomist, 
irould  never  have  Faid  of  these  Saxon  females  what  he  said  of  the 
British  lady,  Clandia  Rufina\  that  she  might  have  been  t^iken 
bj  a  Roman  matron  for  one  of  her  own  country-women, 

M.  Serres,  on  the  other  hand,  appears*  to  have  convinced  him- 
ielf  that  in  the  Merovingian  cemetery  of  Londinieres  the  males 
lM*1oiig<>d  to  the  Scandinavian  and  the  females  to  the  Celtic  race. 
And;  upon  the  general  considerations  which  have  been  very  clearly 
aiid  convincingly  put  forward  by  Professor  Pearson  ^  and  by  Sir.  L. 
O.  Kke*,  I  should  be  inclined  to  think  that  wholesale  massacres  of 
tbe  conquered  Romano-Britons  were  rare,  and  that  wholesale  im- 
portations of  Anglo-Saxon  women  were  not  much  more  frequent. 
Still  Anderida  was  levelled  with  the  ground,  and  its  women  and 
children j  as  well  as  its  male  inhabitants,  were  pot  to  the  sword, 

^  CbudjA  cMToleii  quum  sit  Bufina  BriUaaii 
Edit  A,  qusm  ljkli*«  pectcira  plebis  bjibell 
Quale  decui  foroute!  Bom&iuuii  credere  tojitrefl 
Italidei  (loHMUDt. — xi.  55. 

*  Coeb^  *  Komia&dte  Souterraine/  p.  188,  ed.  1 ;  *  ComptM  Eendtu^'  XtXvU.  p.  518  ; 
*  L'Aib«ii««ttm  Frftxi9ai»,*  Oct.  31.  1853.  p,  1015. 

*  Op.  di.  p.  100. 

*  *  The  Englbh  and  theb  Origfet*  pp-  59  ot  •^l- 
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And  where  the  obstinmte  resistance  of  the  inhabitants  may  not  hare 
proYoked  the  inTadere  into  craeltj,  which  would  have  been  an* 
natural,  even  in  the  notoriooslj  cruel  Saxon  (see  Salvian,  cit. 
Kingsley,  '  Roman  and  Teuton,*  p.  46),  the  civilisation  of  the 
former  may  verr  well  have  attained  to  such  a  level  as  to  make  then 
think  a  retreat  into  Damnonia  preferable  to  remaining  on  the  same 
spot  with  a  race  so  destitute,  as  the  Saxons  were,  both  of  the 
means  and  appliances  of  the  arts  and  manufactures  which  make 
this  life  enjoyable,  and  of  the  beliefs  which  nuike  the  prospect  of 
another  comforting.  At  Frilford  the  relics  of  Roman  manuhcture, 
as  well  as  other  remains,  show,  as  I  have  said,  that  a  population 
must  have  existed  there  previously  to  the  Saxon  invasion,  which 
was  in  the  possession  of  a  very  considerable  share  of  the  material 
and  other  elements  of  the  civilisation  of  that  period.  The  very 
name  of  this  Romanised  settlement  hss  been  lost,  and  the  Saxon 
name  Frilford,  like  that  of  Garford,  a  village  a  few  hundred  yards 
distant,  may  possibly  speak,  as  the  Rev.  Isaac  Taylor,  in  his  '  Names 
and  Places/  has  suggested  with  reference  to  Gateshead  \  to  the 
de^tructiou  of  a  bridge  by  the  worshippers  of  Frea.  The  name, 
indeed,  seems  to  point  to  the  same  explanation  as  the  great  number 
of  urns;  and  to  suggest  that  the  very  real  heathenism  of  the 
soldiers  of  Cerdic  may  have  driven  away  a  population  who  might 
have  acquiesced  in  submission  to  such  professed  Christians  as  the 
soldiers  of  Clovis  exhumed  at  Loudiniires.  Such  a  story  as  thai 
which  Bede  tells  us^  of  the  refusal  of  the  British  priests  to  eat  in 
company  with  the  Saxons,  even  in  his  time,  enables  us  to  under- 
stand in  what  abhorrence  the  Christians  must  have  held  them  in 
the  days  of  cremation  ^  Some  Lloegrians,  as  the  Triads  tell  us  \ 
'  became  as  Saxons  ;'  but  many  of  the  Celtic  tribes,  as  their  poems 
show  us,  preFerred  emigration  to  submission  and  coalescence.  The 
large  Romanised  towns,  no  doubt,  made  terms  with  the  Saxony 
who  abhorred  city  life^  and  who  would  probably  be  content  to 
leave  the  un warlike  bur^^hers  in  a  condition  of  lieavily^taxed 
bubmissiveness.   The  villugi*s  would  be  more  cxi>osed  to  the  violence 

*  S«;  pp.  26ft,  J67.    Gatesl.cftil,  however,  may  mean  Caftrmt  Caput,    Ser  BtJi^ 
'  H.  E.' 

*  •  H.  FJ  ii.  4.  JO. 

*  Se«  aim  *  Crania  BriUnnica/  p.  184.  tol.  i.  and  pL  xx.  p  3. 

*  Pik«,  op.  cit.  p.  46. 

*  .Se«  Feanon,  op.  cit.  p.  264. 
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mud  lawlessness  of  hordes  made  insolent  W  conquest  thiui  the  Urge 
towiu;  and  I  am  inclined  to  think  that  where  we  find  Roman 
rnauuns  sueceeded  by  relics  of  the  Anglo-Saxon  cremation 
pefiodj  on  a  locality  which  now  hears  an  Anglo-Saxon  name^ 
•mig^tion  or  extir^iation  of  a  Christian  population  may  have  very 
often  etiten^d  into  the  now  irrecoverable  history  of  the  locality. 

I  niriher  suspect  tliat  the  heathenism  of  the  Anglo-Saxon  doroi- 
nalioti  dttrinjL^  the  hundred  and  fifty  years  ^  which  elapsed  between 
Uie  time  of  Hen^ist  and  that  of  Angnstine  is  one  and  not  an  un- 
impartaot  factor  in  the  complex  aggregation  of  conditions  which 
lias  given  us  the  Germanic  language  which  we  8p(»k«  Whikl 
and  where  heathenism  reigned  supreme,  the  performaaoe  of  the 
Charok  servioeB  would  doubtless  cease ;  and  in  an  age  of  few  booksi 
and  ihooe  in  manuseriptj  and  in  a  country  which,  with  whatever 
oeotrea  of  civilisation  and  population,  was^  after  all,  but  thinly 
peopled,  it  is  easy  to  understand  how  the  hinguage  of  the  van- 
qiaiahed  sncca robed  in  three  or  foar  generations  to  that  of  the 
Tictora»  whose  relics  speak  to  their  great  numbers  being  so  ubi- 
qattonaly  geattered  over  England.  Even  in  France,  ^bere  the 
Uerovingiana  allowed  every  citizen  to  declare  what  law,  Frank 
or  Roman,  he  would  live  under*  and  where  the  priests  used  the 
Tbeodosiaii  code,  and  so  put  the  Germanic  idiom  at  a  disadvantage, 
it  was  still  employed  by  the  kings  and  nobles  even  in  the  Car* 
loraigmi  period  ^  On  the  other  hand,  during  my  somewhat 
oomndanble  practice  in  the  w^y  of  exhuming  Saxons»  and  my 
gradual  familiarisation  with  the  two  facts  of  their  great  aptness  at 
dotroying  and  of  their  great  slowness  in  elaborating  material 
emltsatiou«  a  doul»t  has  little  by  little  grown  up  in  my  miad  as  to 
IIm  extent  of  the  debt  which  we  are  so  commonly  supposed  to  owe 

^  Pn»ft«Mr  Pe&non,  *  HUtory  of  EagUod,'  L  tot.  rnggmiu  Uut  ibe  long  durmUiMi 
«f  Ihm  lAfiig^  nukj  hATe  caaMd  llie  lictory  cf  Qim  Stucoo  UngQji^e,  by  aUowiog  ol 
iJM  |>wfmtiml  frail  viirAb  of  Gtmaat^peakttijf  inv^evm 

•  Em  Gn»boii,  *  Decline  uid  Fill/  eil  i^jS,  tL  ilS.  351*  a?^  <>^P-  ^^«  ^^  H^' 
Wm  aa  iiMliiini  ol  ibe  power  oUUtn^  and  exercised  by  the  Cbmluui  muucten,  at* 
ViMfj.  *  Eed.  Hiit.*  Tiii.  $4^  50,  of  the  Cuundl  of  Macoii«  Fleury  in  bie  iqiaU  woHc« 
^bajt  «B  £oelftibi%k»l  HUtary/  uWn  u»,  p,  205,  Engllftb  Tn«ti«l.  17JI,  th*!  the 
0«llMg  Fnyik%  Mid  olber  GenaMi  pwpU  ilispened  inio  ieyenU  p«na  of  iho  RomMi 
^mtioaflm  w«re  to  few  tn  ocmipiirlKio  wilh  the  ftnoieiil  iababttaoU  ibmt  it  w*s  not 
tlifti^Ut  DKe^irj  U»  cbfttige  the  Un^^ipB  of  the  Churcb  on  their  soooaai.  On  Ui# 
«lb<r  Iwadi  Bode  tella  un,  thikt  in  hU  time  God  wm  eerred  in  five  Mfenl  bui|pttf«a 
to  BriUln,  uuuely,  Angloruiii,  Bntouum,  Sopionini,  Pictonmi,  et  LAtintirttfii.  See 
ali»  Taylor.  *  Wordi  mad  Fkooi»'  i$04,  p  i^i ;  Liogard,  *  HUt,  A.>8.  Cburob,'  L  yy. 
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%o   our  An<y|o-Saxon   conquerors.    That   they  conquered  a 
divided  and  not  very  numeroas  Romanised  poputation  of  Chrii 
and  oYerrao  the  greater  part,  if  not  the  whole,  of  Engkiitd  fntfftf 
whiUt  yet  heathens,  and  within  the  comparatively  short  spiee  4tt 
time  durinc^  which  they  remained  such,  prove«^  of  course^  Umi  Um 
Sax  >n8  were  ^nperior  to  the  Britons  in  the  arts  of  war  as  il  Wif 
then  understood  and  carried  on.     But  though  war  in  oar  day»  it 
Tery  intimately  dependent  upon  the  arte  of  peace,  proficiency  in  iW 
one  set  of  accomplishments  was  by  no  means  so  correlated  witli 
proficiency  in  the  other  fourteen  hundred  years  ago.     And  Iboogii 
my  tnTestigations  have  made  me  a  very  firm  believer  in  tlie  roaUlgr 
of  the  Saxon  '  man  and  steel,  the  soldier  and  his  sword,*  tbej  haft 
not  revealed  to  me  any  convincing  evidence  of  the  importatioii  ial9 
this  country  by  these  invaders  of  any  such  distinctive  civili 
as  the  language  often  held  as  to  our  'old  Teutonic  constitutioii/i 
'the  landing  of  Hengist  in  Thanet  having  been  the  birthday  nf 
English   liberty,*  would   seem   to   pre-suppoae.      Ciriltflatioii  wmi 
culture   are  not  wholly  dependent  upon  material  conditioa«i  bol 
I  apprehend  they  cannot  exist  without  giving  us  mnm  tB«l«fU 
and  tangible  evidence  of  their  existence,  at  all  cventa  smai/att 
§taftt?/i  praeienfem^  of  a  very  dilferent  liind  from  what  we  find  it 
pre-Augustinian  Anglo-Saxon  interments  in  England.     Mr.  Meri* 
vale's  dictum  ^  to  the  effect  that  *  it  may  appear  that  moral  eultoiv 
is  almost  altogether  independent  of  material  progress/  is  toa  madk 
ont  of  keeping  with  the  ordinarily-accepted  views  of  tlMi  W9f  m 
which  the  external  world  works  upon  human  nattire,  cmris  aemm 
tnortnlia  eorda,  to  need  dtscuseion  at  length  ;  and  when  ProfiMOf 
Pearson'*  says  *it  would  bo  unjust  to  judge  the  Teutonic  tribes  rf 
the  fifth  century  by  the  low  development  of  the  mechanioal 
among  them/  we  ex{>ect  to  have  evidence  of  some  other  alia  i 
pursuits  having  somehow  or  other  attained  to  a  compensatory  b^^_ 
development  amongst  these  races  at  that  time.     GuizotV  it  ia  ^h^^| 
known^   has   compared    the  social    and   |x>litical   condition  of  Hit 
Germanic  races  at  this  i>eriod  of  their  history  to  that  of  line  Bed 

•  'Coavmloa  of  the  Norilioni  Nsiiont.*  |w  tS6. 

*  8sv.  htmvtm,  hU  *  WtiUvj  of  KngUod.*  pp.  ^,  51.  to^.  its,  i^  164.  TW 1^^ 
d»falopm«iil  of  Ibe  pietori*!  sH  U*  whidi  Pnlhmor  Wtit^rood**  "-fr'^'*^*  vsck, 
rmckUf  (lUH)  publkbMl«  wpmk*,  bulimst  to  Cltn«ii«ntwtt.  mod  Ibsrafci*  as  lHlli  is 
*  mmSkjmA  HtttunAom '  m  60  GMttoa.  BmAa,  or  AJasia. 

«  'BM.  a?.  Fraas,*  Asoi  vU.  loia.  i 2  lAu  M«ival«,  obi  tupv^  qoW  0,  p  iH- 
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[fi^ians;  and  when  we  find  Sharon  Tumor,  the  historian  of  the 
Allgl<HSaxoD8,  telling  us^  that  Ethelbert,  after  his  conversion  by 
AttgnsitQe,  *  became  distinguished  as  the  author  of  the  first  written 
Saxon  laws  which  have  deseended  to  us,  or  which  are  known  to 
have  been  established,  an  important  national  benefit  for  which  he 
may  have  been  indebted  to  his  Cliristiao  teachers,  as  there  is  no 
evidetiee  that  the  Saxons  wrote  any  compositions  before,'  we  may 
inclined  to  think  that  the  views  of  Guizot  ore  nearer  to  the 

jth  than  those  of  Ozanara^j  Greenw^ood^  and  Rogge. 

We  have  historical,  literary,  archaeological,  and  anatomical 
evidence  for  saying  that  two  or  more  distinct  varieties  of  men 
existed  both  in  England  and  France,  both  previously  to  and  during 
the  periods  of  the  Roman  and  of  the  Teutonic  invasions  and 
dominations^.  The  earliest  Welsh  traditions,  Professor  Pearson 
informs  roe,  speak  *of  the  social  races  inhabiting  Britain,  the 
Kymry,  the  Lloegrwys,  and  the  Brythons/  all  deseended  from  the 
Kymry,     The  word  '  Kymry  *  itself,  however,  has  been  supposed. 


i 


•  *Hbtory  of  tbc  Aoglo-Saxons,'  I.  352,  See  ftbo  Taylor,  *W<irda  and  PIacm/ 
F-  i3!K  *""i  P<^  oontm,  Keroble.  on  Hunes,  '  ArchA«o1ogia/  ixvHK 

•  OzAtiam,  howrever,  cit.  'Men vale/  Ic.  187,  saya,  *Le»  lob  de  rAndenne  Gennanie 
Wt  9if9um  mmi  coimuea  qtie  pai*  lei  i^moigDagcA  moompleti  des  ancienft,  {wr  U  r^uctian 
••fi^tt  6t»  «Qdci  faarb^tret,  par  les  oo4iunie^  du  moj to  age.  II  y  reste  done  beaucoup 
dft  eoBttadietioBfl,  d*iiic«!rtitiide«,  el  de  Ucudos/  Gibbon  may  be  shown  to  b«  limi- 
tftfljr  wlf-^OlilAdictnry  by  a  cotnpariwm  inttr  tt  of  tbe  foUuwing  pauages;  vol.  i. 

IX,  p.  361,  ed,  Milman,  1838  ;  vol.  vi.  chap.  xxxviiL  p.  325  ;  vol-  v.  chap.  xxxL 
fL  Jl^*  The  stories  told  of  the  two  Gothic  Princf^  in  the  two  latter  paasai^es  are 
iaoonibftt^nt  with  the  statement  contained  in  the  first  or  the  three,  to  the  eflect 
•in  ib€  nide  imtitutii>n«  of  the  barbarians  of  the  woodi  of  Germany  we  may 
divUogutsb  the  original  principles  of  our  present  luw  and  manners/  See  Finla- 
Inftroductjon  to  Reeves*  *  History  of  the  Engliah  Law,*  1869,  p.  zl;  and  Professor 
k>  *  Historical  Mafi«/  1869,  where  at  p.  vii.  the  Prufecsor  ipeaks  of  tbe  Saxon 
%m  oonaicting  of  *  a  few  boat-loads  of  barbarians/  I  ngree  as  to  tbe  barbarism , 
b«l  dtfter  aa  In  the  nam  ben  of  the  Al^;to-$axo1)a.  B^jth  these  valuable  works  camu 
Isia  ttjr  baadi  after  the  coming  of  these  sheeta  from  tbe  prtiitera.  See  per  contra, 
H*  TIm^i^  'Ancient  Laws  and  liistitates  of  KQ^'land,'  preface,  p«  xrii. 

•  Gih^oiu  v,  351,  ed.  \%i%,  says*  *  If  the  princr^  of  Britain  relapsed  into  barbamm 
vhilsil  lAe  €itie»  studiously  preaenred  the  Uwt  and  manners  of  Rome,  the  whole  island 
■11114  have  t>«<eii  gradually  divided  by  tbe  distinction  of  two  national  partiea.*  See  also 
Paatvesi,  1.cl  pp.  99,  ioq;  CooteV  '  Neglected  Fact  in  English  Hlstoi^/  pp.  144.  149, 
169;  Skana  s  *  Four  Ancient  Bo(»ks  of  Wales  /  Gododio, '  Poems/  pp  381,  394,  413  ; 
Brooa*  *  Bacberchee  sur  rEthnologie  de  la  France/  M^m.  Soc,  Anthrop.  de  Pans, 
|r«k  L  1S60  ;  Sir  WilHiuu  R,  WUde,  *  Beauties  of  the  Boyne/  pp.  21%  352  ;  Dr. 
H^rvMii,  'Chi  tbe  two  principal  forma  of  Ancient  British  and  Gaulish  Skulln,* 
MMiii<ri  of  the  Anthropological  Society  of  London,  voL  i.  ibtque  citata,*  Huxley, 
'f^vlllilefio  B*giaint  of  CaithDee,*  PP*  114*  ^HH' 
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like  the  words  *  Frank  *  and  •Aleman/  to  denote  e*  n;il  i 
federative,  rather  than  genealogical^  eommuuitr;  aii<i,  thouj 
are  warned  thus  in  limine  against  any  premature  attenijit  U»  bai^ 
monisc  the  results  of  philological  with  those  of  emniognipliic»l 
enquiry,  it  may  not  be  entirely  hopeless  to  attempt  to  hantumsne 
the  traditions  which  tell  us  that  the  Ilomanised  town  papulattotti^ 
the  'Lloegrians/  touk  the  side  of  the  Saxons  againiist  their  ««l 
coimtrymen,  ^vith  the  facts  of  our  'finds^  in  cemeteries,  N<>r, 
these  fuet«,  as  they  have  presented  themselves  to  me,  1  haire,  with 
the  help  of  light  borrowed  from  many  other  investigator*,  retti 
tbuB.  Two  varieties  of  capacious  crania,  one  doliehocepludie  and 
the  other  brachycephalic,  have  been  found  by  me  in  ctmaHmm 
refei-able  by  their  archaeological  chai'aeters  to  the  periods  coc^ 
responding  with,  and  immediately  subsequent  to  the  doM  of  tfct 
Kuman  domination  in  England*  Tiie&e  two  varietiee  of  iknlli  mm 
not  ordinarily  found  occupying  one  and  the  same  tumulus,  ml  letii 
with  the  relative  positions  which  the  remains  of  two  rmoe<  ill* 
habiting  the  same  district  peacefully  usually  hold  to  each  other, 
and  I  incline,  though  but  diiubtfully,  to  antici|)ate  that  eviikfia 
will  be  ultimately  produced  to  ideutify  the  dolichocepbali  in  qaoh 
tion  with  the  Lli>egrian  traitors,  and  the  bnichycephali  with  tliftl 
portion  of  the  Kyrory  which  preferred  exile  to  the  Saxon  yolse 
The  fact  of  the  dolichocephali  having  been  found  abundntttly  (i« 
p.  624,  supra)  in  the  Suffolk  region  of  the  Littus  Saxoaieiini,  wbeffC 
the  Celt  and  Saxon  are  not  known  to  have  met  ik»  eueoiie*  wImq 
EasI  An^lia  became  a  kingdom,  is  not  without  ita  dgmfiouMia 
Their  gt^ogrnphical  distribution  may  indicate  a  greater  {lolitkil 
pliability  just  as  their  greater  variety  of  cranial  conformalioii  m- 
dicatea  a  greater  anatomical  plasticity.  In  the  same  cemeterMi 
with  both  of  these  varieties  of  skulls  I  have  found  skulls  wbiefa  ut 
very  closely  similar  to  I^rofessor  Huxky*s  'River-bed*  typt  rf 
skullt  and  which  I  should  be  indimH)  to  think  may  have  belongrd 
to  a  serf,  or  at  all  events  to  a  poor,  poj)ulation,  whuae  neoeautiifli 
may  hnve  mnde  them  as  indifferent  as  any  similar  populatioii  it 
now  to  the  politicid  leanings  of  tlieir  nm^ters.  I  should  agree  witk 
ProfesBor  Huxley  in  eouMdering  this  a  very  ancient  form  of  enmiuaii 
but,  though  I  should  allow,  with  a  knowledge  of  the  great  aptiiolt 
for  modification  posi^ese^ed  by  tlie  human  cranium,  that  it  Enay  Im 
eonoected  by  transitional   forms  with   the  dolichoocplialic  Cekk 
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Tteiies  '^  I  am  convinced  that  it  is  even  more  closely  allied  with 
that  brachycephalic  form  which  has  been  called  *Liguriau*  by 
Professor  Nicolucci,  which  ie  identified  with  the  *  Disentis*  type  of 
Profeesors  Hi§  aod  Rutimeyerj  by  Dr.  Hohlcr  in  his  ext-ellent  paper 
on  the  ethnography  of  Wiirtemberg  ^,  though  the  Swiss  Proteesors 
themselves  would  demur  to  this  imification  ^;  and  which,  finally;  is, 
1  apprehend,  the  form  considered  till  recently  *  by  nearly  all  con- 
tinental anthropologists  as  the  oldest  of  European  types.  I  am 
inclined  to  hold  that  the  mogh-hewn  bniehycephaloue  Briton,  of 
^hom  Dr.  Thumam  has  written  in  his  paper  on  *  the  two  principal 
of  ancient  British  and  Gaulish  skulls*,'  was  distinct  iVom 
bracbycephaluus  *  Ligurian/  though  very  possibly  descended 
from  one  common  stock ;  just  as  I  should  think  it  very  probable 
that  the  cultured  brachycephalous  skulls  of  which  I  have  spoken 
produocd  simply  by  the  operation  of  civilising  influences  upon 
tho  fOQgher  cmnia  of  similar  type,  hut  of  earlier  times;  and  as  I 
tfionid  suppose  that  Roman  civilisation  and  Roman  inter-crossing 
^imted  the  larger  out  of  the  smaller  and  earlier  dolichocephalic 
of  this  country.  The  five  varieties  which  I  believe  may  be 
^ihas  distinguishable — viz.,  the  two  brachycephalous,  and  the  two 
liehocephalous,  cultured  and  uncultured  respectively,  and  the 
ligurian'^will  be  found  to  be  connected  with  each  other  by 
lant  forms.  Even  under  conditions  of  the  most  primitive* 
ity  and  peacefulness,  the  human  cranium  shows  a  great 
icy  to  variation ;  and  in  England  we  must  recollect  that  this 
tial  liability  to  variation  was  much  intensified  in  earl)^  times 
by  the  migrations  and  immigrations  of  the  Belgae  from  the  con- 
tinent; by  those  of  the  pastoral  inhabitants  of  the  then  thinly 
tl-eJ,  forest-covered  country;  and  in  later  times  by  those  of  the 
and  Saxons.     Most  or  all  invasions  entail  more  or  less  of 


■  Am  I»^I  by  Profwtor  HusUy,  Lc.  p,  tao ;  Mid  'Proc.  3oc*  Aotiq/  April  19, 

•  •  Afob.  fUr  Aailirop.'  tut  ii.  lift.  I  55-57. 

«  Bm  *Cnai.%M  Helvetic^/  p.  41 ;  'Arch.  fUr  AnUuopok^,*  i,  jo,  1866;  Ecker, 
I'C^ma.  G«nii.*  pp.  f6-  8G  ;  Hcutlej,  I  c.  pp.  1 1 7-1 18. 

*  Fiir  ft  dbouMoo  at  to  the  priority  in  point  of  iLme  oi  the  braehjfoephAloas  or  the 
^QiifcoM|ibaIoBi  foTUk  of  kkuU^  i^ea  Murtiilei^  '  IdaUfriftux  pour  rHistoire  pn«ttivo  tjt 

(|i»e  d«  rHommc,'  1867,  pp.  383-385  j  Edter,  'Cnmi*  German*'  p,  93, 
I  tvo  Forma/  Lc.  pp.  31-44. 

'  NfttUTftliAt  on  the  Amazans,*  ii.  p.  lag,  and  pireontra^  £cker,  'Cnnift 
}  Meridional^'  p,  J  ;  Gratiolet^  *  Syttbme  Ner?eux/  iL  p.  a 86. 
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intermarria^^e  Lutween  the  invaders  and  tlie  invadtJ ;  and 
craniographer  who  considers  what  very  motley  hordes  pa^^sed  into 
England  under  the  names  *  Roman  ^  and  *  Saxon  *  respectively,  ami 
for  what  long  periods  these  inimigrations  continued  to  be  niMk; 
will  be  cautious  as  to  his  inferences.  Other  distarbinjg:  oondtiioiit 
were  introduced  by  the  invasions  specified ;  among  them  I  omI 
only  mention  the  establishment  of  an  antitheds  between  town  aad 
country  ltfe»  which,  in  a  country  iuterseeted  by  woods  and  ill* 
provided  with  roads,  is  equivalent  to  the  establishment  of  an 
antithesis  between  civilisation  and  savagery.  Isolation^  howaoeftf 
produced,  whether  by  social,  by  political,  or  by  phydcal  fasmn^ 
tends  to  exiig^remte  the  ethnical  or  tribal  characteristics  wUeh 
intercrossing  tends  to  obliterate.  But  a  subjective  caune  of  mudi 
fallacy  lies  in  the  curiously  corresponding  psychological  fact  Umi 
one  class  of  mind  is  as  prone  to  overrate  distinctions  as  aootlicrti 
to  underrate  differences. 

In  conclusion,  I  must  be  allowed  to  erpress  my  aeoce  of  tibt 
obligations  I  have  incurred  to  Professor  Phillips,  whosie  ad  viae  aad 
opinion  I  have  very  constantly  sought ;  to  Professor  Pearfion,  whttB 
1  have  consulted  well   nigh  as  frequently;   to  Heathcote  Wyiwl- 


ham, 


M,A,,  Fellow  of  Jferton  College,  who  has  given 


ai^tgtance  ufion  several  chemical  and  miueralogical  points  wludk 
iroae  in  the  course  of  my  investigations ;  to  Jam<^  Park€r»  Eq^ 
for  suggestions  as  to  several  archaeological  matters  ;  and  to  Cbailv 
Robertson,  Esq.,  for  superintending  thes^e  disinterment*  upoo  i 
occasions  when  I  was  unable  to  be  present. 


CATALOGUE  OF   FEILFORD  EXCAVATIONS, 


(htfjhtt  and  Nowwiher,  1 864. 

L  Sxr.  Cntntirm  A .     Pound  with  m  Bmla.  2  (L  ihlMVe  il^  wraigly 

a  tatU  iktiU  In  'Proc,  8oe.  Ajitiq/  a  ttf.  Ul.  139.    ^tohmhly  «a 
wmnaxL     Middleni^ 

Cranium  B.    Found  with  m  taofM  Romftn  cdn«    Pmbsbly.  Ihm  Ikb  ■ 
toinicttl  chtttiboter*,  a  Kum»iu>*BiiU*h  woman.    Mlil«llfr44;Ml. 

coAn  m  eola  of  CoaBtAntio«  the  GreftI  waa  found. 
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Culfiaria  M.  Aiymmetrical  and  with  a  partly  open  fWintal  siitivre.  It  is  possi1>It% 
though  thia  calv&ri*  came  into  tuy  Imntb  a  ttiontb  biter  iLati  tbe  lower  jaw  C, 
lb»l  it  belonged  tu  it.  Mr.  Akemian  says  (|j.  3,  *  Proe.  Soc.  Ant/  1.  c  )  that  tlio 
remain!  fvom  the  two  oofRns  were  handed  over  to  me  for  exuiutriaUon. 

Caiwtria  Z),  lQcoaiplet«.  From  a  second  leaden  coffin.  Middle-aged  man. 
Capacious. 

FragmtiUt  *>/  neond  loteer  Jaw,  piiasibly  belungixig  to  calvaria  D, 

January  35,  1^67, 

n  Sit.  i  ShtU  of  *  Hohberg'  type  of  Hli  and  Rfittiiieyer,  with  long  and  other  boDdt^ 
from  A  leaden  ooffin,  in  which  were  funnd  live  uoinR,  one  of  whieli  waa  of  Con- 
iUntiiM  the  jounti^er.  a  second  of  Vuleos^  aad  a  third  of  Gratlaa,  obiit  A.D.  ^S^, 
Fnoirr  15^,  hunierua  I3'9.     Old  man* 

li.  ^uU  of  'Sion*  type  of  His  and  Rtitimeyer*  with  fong^  and  other  bones,  fnvrn  a 
leaden  coffin,  in  which  no  onina  were  found.  Cla^ricle  and  socond  lellt  nietatiiraal 
broken  and  repaired  during  Life. 

iii.  CoinM  (some  of  which  were  lost  in  sending  by  ptJst),  and  leaden  coffins, 

iv.  riain  Mm,  which  oontained  the  bones  of  a  child  probably  two  to  three  years 
old, 

I  old  Aen,  2  middie-«gcd  men,  2  middle-aged  women,  t  child,  =  7  bodi«i» 

April  16,  May  %  16, 1857. 

HI  Bwr,  L  SkuUi^fdd  man,  of 'Sion'orglobotte  Romano-British  type.  Skull  circum- 
fmmoe,  lat  in.    Femur,  3o|  in.    Tibia,  t$\  in»     Height^  6  ft.  i  in, 

ii.  Sktt^l  0/ yming  woman,  of  'enlarged  River-bed  t3rpe/  see  p.  635,  supra,  with  aom^ 
osleophyiio  deposit  internally,  wL  ao  to  15.  Humuroj,  10*3  in.  Tibia,  1 1*7  in. 
Stature,  drca  4  fl.  6  in. 

SL  Lomerja^t,  and  fnnUal  frone,  platyeepkalic,  said  to  hare  been  found  with  umbo 
Ho*  ▼.    Old  man. 

iW*  Stmmd  lower  jaw,  also  said  to  have  been  found  with  umbo.    Very  old  man, 

in 

w,  VmhOi  feporied  to  hare  been  found  with  jawa  lii  and  11 1^  but  in  the  grave  in  which 
the  umbo  was  reported  to  have  been  found  n  secondary  interment  wm  supposed 
to  have  taken  place,  a  tibia  and  femur  having  been  observed  in  it  lying  with  their 
relative  positiona  reversed. 

11.  Ca/foHia  0/  y<iung  troman^  of  'enlargofl  River-bed  type/  with  cephalic  index  77, 
and  some  leaning  towaj-ds  the  smaller  type  on  the  one  side,  as  well  as  to  th« 
globcMe  Romano- British  male  skull  vl  of  September,  1867,  on  Uie  other.  It 
rwyiMti  sknlla  vl  of  April  l.  1868,  and  xi  of  same  date,  and  very  poesibly 
may  b«  the  fiemale  form  of  the  Romano^Bntiah  globose  type.  It  is  mainly  in 
tength  that  these  female  skulls  are  inferior  to  the  smaller  male  skulls  of  the 
*8ion  •  type.  N,B. — 8  millimfetree  is  the  average  excess  of  male  length.  Femur, 
S3  in.  Humerus,  to  in.  Mean  stature  from  these  two  b(mes,  4  ft.  3*5  in.  A 
jtbalanx  of  an  ox  and  a  piece  of  pHtery  were  sent  with  this  skull,  This  skull  wna 
foand  very  near  an  infant's, 

tL  CkM  ithimt  Hmt  of  birik. 

vB,  EtmU  9f  mry  old  man,  of  Romano-Britiah  elongated  type.  Humerasi  13  3  in. 
Radins^  9*3  ia«    Exostotic  growths  on  humema.    Btatore^  5  fl.  10  in. 
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viii.  Sleuil  of  artmg  young  wutn,  of  RomAno-British  ekmgalad  type.    No  lo^f  boML 

viiii.  8hUl  ofckSd,  first  dentiiion,  middle  period  o£ 

ix.  Bones  of  child,  first  dentitioii,  early  (leriod  ot 

ix.  Bones  of  child,  first  dentition,  e*riy  period  ot 

X.  Skeleton  of  young  man^  of  globose  Romano-British  type,  very  dmilar  to  •knll  ix  of 

March  17,  1868.      Found  with  firagments  of  Roman  pottery.     Femur,  1711. 

HumeniA,  22-5  in.    Radios,  9-3  in.     Ulna,  lo-i  in.    Stature,  5  ft.  4  in.    Soom 

carious  teeth. 
XL  SkuU  of  young  woman,  of  Romano-British  elongated  type. 
sL  Skull  of  young  teoman,  (?)  of  Romano-British  globose  type, 
xi.  SkuU  of  young  man  (?).     Type  (?). 
xiL  C'dcaria  of  young  uoman,  of  Romano-British  elongated  type^  with  esieophjtt 

internally.     Much  water-worn,  teeth  all  good  but  one,  which  b  osiioQa. 
xiiL  Skull  and  long  hones  of  young  Anglo-Saxon  womaiu  from  a  diaUow  i84b.  fiatt 

running  from  west  by  south  to  east  by  north,  the  deviatioo  from  oriotatioa  beag 

18°  north.    Two  fibuUe,  four  or  five  beads,  and  fragment  of  an  ara.    Feau; 

17  in.    Tibia,  14  in.     Stature,  5  ft.  4  in.     A  piece  of  Angio^axcn  and  aaotks 

of  Roman  pottery  found  in  this  grave,  of  small  rise. 
4  old  men,  6  young  women,  x  infant,  3  children,  2  young  men,  i  doobtfaU  *  17  bodies 
xiv.  Skull  of  old  man,  of  '  Hohberg  *  type,  with  the  long  bones.     A  large  woaai 

through  BkuU,  healed  during  life.     Gnive  3  ft.  6  in.  deep,  withoat  relics,  nmniif 

in  a  direction  from  N.W.  to  S.E.     Femur  20  in.  long.     Stature  6  ft.    All  tkt 

molars  of  upper  jaw  are  lost.     In  the  lower  jaw  the  two  anterior  molars  ars  IsfL 

Some  teeth  are  carious ;  they  are  small  in  sise.     The  grave  was  imawdiataly  «■ 

the  right  of  that  of  the  Anglo-Saxon  woman  xiii. 
XV.  Skull  of  RomamO'Briiish  irom/ifi,  with  long  bones,  from  a  graTe  of  mms  dsectioa 

but   not  quite  the  same   depth  as  the  preceding-  a  ft.  9  in.     Femar,  16  in. 

Humerus,  1 1  j  in.    Stature,  5  ft.    A  good  instance,  as  is  also  xiii  of  Sspi.  s6, 166S, 

xxiv  of  Feb.  21, 1868.  and  cranium  A  of  Oct.  1864,  of  the  dose  adbsnoDe  to  typs 

which  female  skulLi,  especially  of  the  elongated  Romano-British  typa^  show, 
xvi.  SkuU  of  very  old  man,  ^  inch  thick,  of  elongated  British  type,  with  sagittal 

furrow  posteriorly.     No  relics, 
xvii.  Pattemid  cremation  urn,  containing  bones  of  child  before  period  of  aaoowi  dm- 

tition. 
xviii.  Plain  um,  containing  the  bones  of  a  person  about  the  period  of  poberty. 
xix.  Skull  o/troman,  middle-aged,  of  elongated  Romano-British  type.  Chaned  Batt« 

and  fKitter}',  and  carious  teeth  from  the  grave.     Femur,  x6  in.     Statnrs^  5  fL 
XX.  Bon»s  of  child  under  6  years, 
xxi.  Skull  of  young  perwn  with  abnormal  succession  of  teeth.     Spongy  growths  ia 

(irbitH  and  hy|>ertrophic  calvaria.    Reported  to  have  been  foond  with  two  pieo« 

of  blackihh  pottery  and  a  nail, 
xxii.  Skull  of  y^jung  man,  of  *  Hohberg '  type,  wanting  jaws.   Femor,  18*3  in.   Statvt. 

5  ft.  1 1  in.     Sent  with  pieces  of  pseudo-Samian  ware, 
xxiii.  Skull  of  male,  of  *  Sion  *  type.     Massive,  weiy^hty.     Belonged  to  a  man  psil 

middle  period  of  life.     Many  teeth  lost,  both  before  and  after  death, 
xxiv.  Skull  of  young  person,  probably  woman.    Fragmentary,  withoat  histoty. 
XXV.  Skull  of  young  person,  probably  woman.    Teeth  cariotis. 
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MXwi*  LfMttrJam  ti/M  pcr$on,  with  six  ieefch. 

zs¥if.  BmuM  iif  M  vomon^  Dec.  31^  1S67.    Elongated  Bnttttb  type.    Femur,  15  ii>. 

Sliktitrt^r  4  f^-  S  (A-     Coffin  hooping  and  nailii  found  in  ^ave. 
Uirii*.  FnigmentJi  of  ui  urn  of  Ang2o*S.ixon  waro,  said  to  hare  L«Pii  found  with  1% 

bnmi  bone,  Dec.  31,  1867. 

1  woman.  3  old  men,  t  old  pencm  (»ex  T),  3  young  women,  3  young  personB  (sex  T)i 

I  joung  m«a,  J  ehildfeti,  t  middle-aged  womJin,  -  14  bodies. 


Sqtiemher  16,  17,  18,  1867. 

IV  Skt.  i.  Cultaria  and  hofu^  of  old  ipom/m  from  a  grftve  ninning  from  N,N.W.  by 
N.W.  10  S.S.B.  by  8.E.  3  ft.  J  in.  deep  down  to  the  coralline  ddite.  A  burnt 
flivii  some  pseudo  SAmiftn  ware,  anti  some  gray  latbe-tumed  pottery,  were  fumid 
in  tb«  gr^ve  with  her.  Femur,  i6|iD.  RA^Iius,  8^  in.  Stature,  5  ft.  1]  in.  Of 
enlarged  •  Kiver-bed*  type.     Lower  jaw  nearly  deatroyed  by  water-wear* 

S.  Similar  mlrarift  frmn  contin>*fttwn  0/  same  ireneh,  *  Cylindrocephaiic *  female 
tkulL    Stftttire,  5  ft,  4  in.     Femur,  17  in. 

ffi,  SkuU  and  Itmfji  han^i  of  young  man  of  thmfjnttd  British  iy  f,  from  continuation  of 
■Mne  trench.  A  sbeep*s  looih  close  by  his  jawb,  and  two  flints  Stature,  5  ft. 
to  liL  Bight  fibula  a  good  deal  curreil,  epipliyno!*  not  funed. 
8MI  0/  yowny  Aniflo-Baxcn,  found  with  a|>eAr  and  umbo.  The  spear  at  right 
dde  of  head  with  point  upwardM.  Thin  biKt  been  a  secondary  interment^  the 
npper  jaw  of  a  very  old  man  (iv')  having  been  found  dose  to  this  skull,  as 
%1ki  a  manubrium  stemi  with  articular  facet  for  first  left  rib  much  enkrgett, 
which  could  not  bnve  ))eIonged  to  this  skelctrin.  The  grave  was  broader  than 
tlio  olhen,  and  had  l^rge  stones  set  along  its  sid^a.  Its  direction  waa  W.N.W, 
toE.8.E. 

Stenium  and  large  head  of  bumerns  and 


UpfCr  >n  w  of  old  pcr$on,  prohahly  male. 
OS  calois  with  it. 


▼• 


8MI  qf  very  old  man,  with  skeleton,  from  contmuation  of  trench  whence  the 
AAglo-8aiaQ  No.  iv  came.  The  direotion  of  the  grave  the  tune  but  no  relics 
nor  any  stones  set  around  it.  Skull  bkc  iv  and  xi  of  March  17,  and  i  of  March 
13, 1868.  A  mixed  form  comhiaing  the  Hohberg  with  the  Sion  type.  Can  these 
oknlls  have  belonged  to  Christian  Anglo-Saitons  7  See  p.  616,  supra.  Fumur, 
18  in.    Stature,  5  ft.  8  in. 

SkttO  of  old  man  of  'Sion'  type,  found  with  ttkdeton  at  a  depth  of  15  inches 
below  the  patterned  um  is,  the  urn  occupying  a  spnoe  corresfKinding  with  the 
tcp  of  the  tticrum  of  the  skeleton  below.  Skull  bones  a  little  roughened  by 
water-wear,  but  also  strongly  made,  and  indicating,  as  do  the  other  bones  also, 
both  a&;e  and  great  strength  by  their  vi^rious  outstanding  prooessea.  Ceph. 
(ndeXf  78.  Stature,  5  ft.  8  in.  Found  with  several  pieces  of  flint  and  with 
of  pottery. 

tu.  Bkttetmi  of  rtty  old  mnn^  of  elongated  Romano-British  type*  A  typical  skull 
fooh  aa  No,  5709  In  Uoyal  College  of  Surgeons,  which  belonged  to  an  '  ancient 
■iborigiaftl  inhabitant  of  Scandinavia  regarde^l  as  the  Celt  ;*  and  called  'dolicho* 
oapjinHg  by  the  donor,  Profesftor  Retziiw/  Found  in  a  tn»nch  between  the  trench 
with  skelrton  No.  vi  in  it  to  the  s.»uth,  and  the  one  with  the  Anglo-Saxon  No.  iv 
in  it  to  the  north.  Femur,  (9!  in.  Stature,  5  ft,  1 1  in,  Osjteous  upgrowth  of 
•ostabalum«  and  hypertrophy  of  he^id  of  femur  to  correspond.    Cephalic  index,  73. 
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viii.  Young  woman,  set.  17  to  19,  from  trench  in  wme  direoiion,  but  to  MQth  oCothen, 
dug  September,  1867,  »nd  to  north  uf  trench  containing  Ronuuio-Britiah  wofnaii, 
XV  of  May,  1867.     Found  with  flints  and  shards. 

ix.  Urn  found  above  skeleton  vi,  containing  bones  of  child  under  8. 

X.  Fragment  of  probably  a  holy-water  veud. 

About  4  ft.  of  ground  bad  fallen  in  to  the  light  of  the  pit,  looking  towards  the  BifCt 
Ock. 

2  old  women,  x  young  woman,  4  old  men,  2  young  men,  i  child, « 10  bodies, 

January  9,  1868. 

i.  Child's  hones^  between  9  and  10  set.  Many  fragments  of  scorifonn  !*▼»,  prohsUj 
Niedermennig  (Daubeny,  'Volcanos,*  p.  50);  no  other  relics  brought  with  it; 
compare  Wylie,  'Fairford  Graves,'  p.  24,  and  account  of  Anglo-Saxon  wonua, 
xxii,  Jan.  6, 1869.  (Cf.  Schaaffhausen, '  Die  Germamsche  Grabstaiten  am  Bhcds,' 
1868,  p.  122,  and  p.  608,  supra.) 

ii.  and  iii.  Young  women  (20,  23),  placed  close,  side  by  side,  in  the  same  trsndi ;  ii  s 
little  shallower  than  iii,  and  a  little  further  forward,  and  with  the  left  hnmsrai 
across  the  cervical  region  of  iii.  Roman  pottery  and  nails.  The  l^gs  of  the  two 
skeletons  were  wide  apart.  The  iron  relics  (nails)  were  found  on  the  pelvis.  No 
nails  near  the  feet.    Probably  buried  at  same  time  ;  co£Bns  in  same  trendi. 

iii*.  Delicate  unpattemed  urn  with  child*s  bones,  about  6  in.  below  the  surfiice,  sad 
18  in.  above  skull  No.  iv ;  the  place  about  a  yard  to  the  right  of  the  place  when 
the  patterned  urn  of  September  17,  1867,  was  found.  Child's  age  towards  the 
end  of  5 -6th  year. 

iv.  Old  rcomans  skull,  much  senile  atrophy,  found  18  in.  below  urn  iii*  with  fitfe 
upwards.  No  soil  had  fallen  into  the  skull ;  one  coin,  the  largest,  was  found  oa 
lower  jaw ;  two  smaller  ones  on  atlas  and  axis,  which  are  stained  in  oonaequenoe. 
Coins  not  identified.  One  nail  was  found  on  the  right  side  of  the  head,  but  none 
on  the  left,  nor  at  the  feet.  All  the  bones  are  very  light.  Humerus,  10  710  in. 
Femur,  14*5  in.,  gives  stature  4  ft.  6in. ;  humerus  (say  11  in.)  gives  status 
4  ft.  IO-6  in. ;  mean  4  ft.  8-3  in.,  small  skull,  cylindrocephalic 

V.  ShuU  of  a  chUd,  removed  by  the  men.  Close  by  was  foun<l  a  piece  oi  lead,  pos- 
sibly from  a  leaden  coffin,  and  with  the  bones  an  ulna,  which  had  belonged  to  a 
very  powerful  man,  which  had  been  part  of  a  fractured  segment  repair^  during 
life.  Compare  account  given  p.  620,  supra,  of  skeletons  from  leaden  coffins.  Funt 
dentition  complete ;  second  not  begun. 

3  children,  3  women,  i  old,  2  young,  =  6  bodies. 

January  15,  1868. 

vi.  Strong  urn,  not  patterned,  containing  child's  bones.    Removed  by  men  fimm  earth 

a  little  to  right  of  No.  i  of  Jan.  9.    Aged  probably  about  9-10.     Premolars  not 

displaced ;  milk  molars, 
vii.  Child s  hones,  a  little  to  right  of  urn  vi.     Early  period  of  first  dentition, 
viii.  Child* 8  Inmes  under  6,  at  extreme  left  of  *  fall,'  i.e.  of  mass  of  earth  thrown  dovn 

in  quarrying  operations.     Removed  by  men. 
ix.   Young  man,  with  nails  and  Roman  pottery,  nails  at  head  and  feet. 

British  type. 
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1.  CkUd,  much  decayed.     Early  period  of  first  deniitiofi. 

mL  Ctdraritu  man,  middle  ftge,  with  pot  and  flint.     Long  bones  much  water>worn. 

SloigaUd  fidtiah  type.     No  lower  nor  upper  jaw. 
ziL  Old  man.     Faoe  opwnrdj,  and  left  &i-m  across  body.     About  middle  of  *  fall  *  und 

io  right  of  viil  and  xi.     Ktongated  Brfti^b  type,  but  vertically  carinnte  like  the 

|ir«>eediiig  fipectmen.     The  crossing  of  the  arms  may  point  Ui  his  bdng  an  An^lo- 

BiuoD.    6«e  xxii.  Jan.  6,  1S69. 
liiL  Old  voman,    Calvarta  and  fetnora,  16.710.     Oateoph>iie«  and  pnocblonmn  pita. 

Wator-wom.     'Sion'typtj.     Compare  vi  of  April  t,  1868;  zi  of  April  i»  1868; 

vl  of  May,  1S67. 
aiw,  Oid  woman.    Skeleton  sent  by  carrier.    Eight  humerus,  1 1*7  ;  left,  11 '2,    Femur, 

t3'4.     Angto-Saxon  woman. 
4  ekOdfen,  t  yotmg  man,  t  midiUe-oged  man,  i  old  nmn,  2  old  women,  =9  bodiea. 

Januni^tf  20,  t86S. 

XT.  Kmif€^  wHh  inueh  fiut  and  (f)  woody  fibre  ndbonng  to  it.     Found  doee  to  x\\  in 
lie  loom  mrUb  wbioh  h»d  lallen  to  the  bottom  nf  the  pit.     Could  this  knife  hnve 
MoQg^d  to  the  little  old  woman,  xiv  (7) ;  see  skull,  which  is  much  more  like  that 
^m  of  ilie  Anglo-Saxon  wom«n  xiii  of  May^  1867  T 

W.  Urm^  A  little  to  the  left  of  the  knee  of  xiii  of  January  15.  Tie  urn  unoptned, 
zi4L  Sktiitem  cf  tfoman  {foung).  Her  tibia  waa  i  ft.  beneath  the  humerus  of  an 
Ai^-Smcoh,  XTiii,  who  was  lying  in  a  direction  from  B.  8.S.W.  to  N.  N.N.W. 
and  At  right  u^lfv  ^^  ber  grave,  which  was  in  the  ordinary  Komano-BritiBh 
^  4irtetk>n  from  W.2<i.W.  to  E.S.E.  In  the  intersection  of  the  gnves  a  beatitiM 
H  aofai  of  GoDBlftna  wu  ftmnd.  Left  radius  in  jurod  during  life  and  repaired.  Both 
H   kUMci  mUfornied.     With  this  oanio  part  of  upper  jaw  of  old  person,  with  three 

V    tilth   from  audnes  incluslre   kackwards^    of  elongated  Romano* British   type. 

Slifelcirs,  4  ft.  1 1  in. 
t  yoBi^j  womftn^  1  age  and  sex  nuoertain,  =  2  bodies. 


Fet^mry%,  1868. 

118L  Am^^Snaom  young  man^  with  nmbo,  spear,  knife  (no  bnckle),  Roman  tUes, 
^bsmm  fDmid  gmve  ;  ooin  of  Ckmstans  in  interweotion  of  bis  grave  with  that  of  xvii ; 
•OOM  aDimaTB  (dieep  T)  bones  in  grave  (see  Akerman,  '  Pagan  8axondom,^  Introd. 
p^  zvu) ;  grate  f^nm  head  S.  S  S.W.  to  N.  N.N.E. ;  foot  at  right  angles  to  grave 
Xffi  ill.  de«p ;  xrii  3  ft.  A  tooth  of  ox  between  head  of  Anglo  Saxon  and  feet 
«f  B^iDMU^BilliBJi  woman.  Femora  only  partially  recovered,  n  large  stone  over 
iMr  lower  ends  having  crushed  them  very  much.  Fragments  of  great  sjae. 
Clarielei  long  and  cunred.  Humerus,  \yi\  radiui^,  9'^.  For  Roman  tilings, 
■ae  '  Arehlr  tSa  Anthropologie/  i.  3,  356 ;  (see  xxii  of  Jan.  6,  I869^. 

lis.  Mmrn^  ttronfft  ^^oimI  middle  lift,  probahly.  Head  of  River-bed  type,  parietal 
pf«oAiibaraiioe«  Rtbs  broken  and  repaizted  in  Ufe ;  abacess  at  root  of  one  molar.  A 
good  daal  ef  esoatoslB  on  leH  hnmems.  Copper  staining  on  jaw,  and  clavicle.  Ko 
Sfllli  tend  with  body.    Ronuino-BritiBh  direction  of  grave.     See  p.  628,  stiprm, 

MM*  8k^  9ff  wtideOi$'^ig«d  man,  with  Roman  tile.  Very  elongated^  with  long  booea, 
Booaa  looasu    Slkuil  peculiarly  etongaled. 

tid.  $kwO  t^fomng  man,  found  with  vertebra  of  ruminant  in  grav«|  and  a  fragment 
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of  pottery.  DitenMd  hip.  Thia  ctahIiuh  Iim  ftom«  >|jproiitwliaii  lo  lb«  ■ 
fonn  of  Englith  omaiA,  And  r«N>niblea  herein  cfK&itim  No*  Y  «f  8fpl»  li^?* 
xi  &Dd  IV  of  M&rch  1 7,  and  oranitim  No.  i  of  Msfch  i^  1 968, 

J  yoMug  men,  I  Aged,  I  middle-aged,  •>4  bodies. 


F^mry  Ji.  1S68. 

xxu.  Old  Romano-BritUh  man^  lArg«  skull  with  long  bonM,  Cbppcr  tlafai  ift  liA 
ulnft,  immediabely  to  N.E.  of  gruve  xTiif,  no  that  the  Rooiaa  til«»  found  Ml  Iftltl^f 
oat  th«  akelekm  wore  luptwMd  to  beloiig  to  ihl*  ikeleion.  A  food  4ml  dt 
obArcoid  and  decayed  wood  was  foond  near  the  boa*!,  but  not  wmr  %km  k^  wf 
p«l\ifl.  Of  elongated  type.  Femur,  18-4;  ulna,  lo-^.  The  man,  homw/wm^  «fai 
took  out  the  tilet  suppoeed  them  to  belong  to  Anglo-Saxon  Now  XftiL  Itt  ll« 
eawi  deMSribed  by  Wanner  (*  Daa  Akmuutiache  Todlenfeld  b«i  SehkttMB*  l8$7. 
PP-  13.  16;  'AirhiT  lUr  Anthrop/  II.  $»  p.  356).  Roman  tilu^g  wa«  t^mShoAj 
eiuploycMi  In  some  caeee  the  gravid  were,  am  here,  ik>  cIimm;  aB  to  haft  «alj  a 
■Ingle  tile  ae  a  wall  between  them.    See  xiii  of  Jan.  6,  1869* 

sxili.  Old  teoman  (7  old  man).  SkuU  and  lung  bonei.  Femur,  17  ;  liiiin«f«tg  f  I  S| 
radiui,  8-9 ;  ulna,  9-5  ;  ataturv,  5-4.  This  ie  a  very  old  ikeletoa,  and  I  \ 
eex  may  be  doubtful,  but  it  U  probably,  (rom  lower  jaw'i  tnoaoakr  : 
a  audo.  The  forehead  U  vertical^  but  perhaps  abnormaUj;  Ika  vaft«K  k  otfi* 
nate,     Gluboiw  type. 

xxir.  Skull  c/  old  voman,  with  five  coiuB ;  onii  of  Valena^  and  oim  of  Cbuln^  I* 
Flint,  ball-shaped,  chipped.  Flat  flint  and  Eoouui  pciU^fy,  ITwpqr,  l|4; 
Ubia,  1 1>4  ;  radius,  8*4.  Lower  jaw  nearly  destroyed  by  wator>wear.  Bloec*^ 
type. 

XXV.  Man,  prime  of  life*     Frontal  suture  patents  * 

xzvi.  Fragmtniarff  eromum  of  old  pcfsoii;  booiet  of  youag  penon  of  dig^ioai  te 
twenty  wrongly  iHigned  to  it* 

xxvii.  Zooj^  calwtoria,  man  prime  of  life.  Lower  jaw  a  good  deal  waNi  oio»  taA 
the  long  boaee  loat|  perliApa  doetitiyed  by  deoay. 

xxTiU*  In/nni. 

xxix.  Child,  fimt  deoUiioii  oompleto. 

t  child,  first  dentition  eompleio,  t   Infiuit^  1  nMO,  prime  of  llft^  s  old  mm.  I  eU 


■ex,  pffob.  mala,  1  young 


t»-»ev-f 


wodHMif  t  old^  doubtftil  of  which 

tofliiif  oonotiiig  xxrl  m  two. 

March  4,  t86S, 
L  Bkdttm  0/  ifoftana^UrtHA  womatu  adult,  of  globoM  type*  llko  'Ho.  si  of  Apdl  t, 

1 868.    8k ull  larg<?r  and  mnT«  strongly  tnadt  than  moH  fbmale  skaU%  oad  m  wmt^ 

opimttiinatiaD  to  male  skolU  of  same  ty po«    Teeth  eonefalivobly  wm  g  m»  «Ma 

toeth  devdoped.    Ortbognathoua,  with  (Mietorior  aaglttal  fturrow.     Foomt,  lii^t» 

tibia,  13^  ;  humems,  tt*3  ;  etaiuro,  5  ft.  Sao  in* 
t  adult  woman. 

Jfor^l  17,1868. 
L  Shtil,  with  long  boMi  tad  pidoIlM,  of  a  oery  ilnnif  yoiiii^  aiao.  bitiiod  oHfc  iif 

moDto  of  Roman  pottery,  black  and  red,  and  nail,  with  wood  adhoflsf  |o  !!•  Ii* 

oottn.    Femnr,  18*5  ;  humerus,  13-3,    8kull,  flat  and  btoad«  to  be  loooBimiii'- 

Ryoid  fully  ossified*     Elongated  type. 
iL  SkuUi^M  aitf%  with  fitmnr,  and  tibiae,  ami  naOa  near  head.    ^  ili^jV^  *^ 

typo,    I^ifo.    Tofj  laigo  bonoit    IteitTf  18^. 
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iToman,  with  lon^  leg-bones  and  patellae  ;  eliori  stature : 


teeth 


Elon^'*ted  type. 


aoAoM  ;  aod  »b«oen  in  alveolar  prooeaies. 
dmUntyeA  hj  wi^ter-weftr. 
P  Skmll  '>/  mitdi  man.  No  femora ;  no  lower  jaw  ;  oaHous  toeth.  Skull  hi^h  und 
lac^  but  not  delicate,  though  poeseieing  tr&nsverBe  po«t-<^oroiml  depresiion, 
(jOotttpV9  ikuU  V  of  Sept.  1S67,  and  akall  i  of  March  25^  t868.)  No  fcmom  werm 
Ibynd  with  it;  the  ikeleton  hairing  been  thrown  down  in  a  'fall*  during  the 
(^iiAiTjring  operations. 

^fotrng  Anglo-Soj-on  ipomon,  very  much  contorted  and  distorted  %  post- 
preMaie.  found  in  a  grave  1  ft.  4  lu.  deep«  with  »x  beaJB,  same  near  head, 
over  cheit,  perforated,  of  various  sizesj,  of  blue  apongy  glass,  striatetl  con* 
QiiiHcaaUy ;  fibula  on  either  shoulder  of  flat  shape,  circvi inference  gtmped,  and 
iauiMdiately  within  a  circle  of  stampeil  round  depressions^  diameter.  i<3,  of  much 
IIm  Mine  pattern,  but  not  tdentical,^  nor  of  quite  game  weight  as  another  fibula  of 
vnetrlmin  date  and  place  from  this  cemetery :  of  i|uite  different  pattern  from 
Ihm  two  other  turta  of  tibulae  found  here»  though  of  same  general  shape,  flat,  as 
flbolac  of  xiii.  May,  1867.  A  skewer  shaped  bronxe  pin,  4  in.  on  the  left  breast; 
a  koilb,  ji  in  long^  near  the  waist«  For  pin  fa«tenitig  abroud,  see  *  Pagan  Saxon* 
doot/  p,  71,  pi  XXXV.  fig.  5  ;  *  Archaeologia,*  xrxv.  477.  The  direction  of  the 
grav«  waa  not  quite  that  of  the  Romano- Bntiah»  viz.  W.NAV,  to  E.8.E.»  but  wa* 
taty  nrarly  tbii,  running,  aa  it  did,  from  a  little  to  the  north  of  W,N,W,  to  n 
Utile  lo  tbe  south  of  E  S.£.  There  was  some  Ruman  pottery  in  the  grave, 
MEtaailB*  bonn,  an  ox  tooth,  an  oyster^sliell,  and  a  flint.  The  ^kull  and  the  other 
h^|»n«9i  are  mneb  water-worn.  But  we  can  tee  that  the  skuH  is  small  and  sbort« 
^^kiat  tb«3  iiaaala  ro«e  from  a  level  with  the  glabelk,  wbicb  was  tittle  prominent, 
f  tboQiftt  ntiderUld,  aa  alao  the  similarly  low  superciliary  rid;^o.^,  by  sinuaea.  The 
parioial  tubera  are  fairly  marked,  the  mini  to  urn  frontal  diameter  apparently  very 
'  matt*  3-7  in  ,  though  it  may  have  been  diminished  by  compression,  the  same 
Dinimam  frontal  being  3*9  in,  in  each  of  the  two  other  Anglo-Saxon  women  from 
Frilford.  The  interior  of  the  fikull  has  the  smooth  polished  appearance  character- 
istic of  youth.  The  wisdom-tooth  in  the  right  half  of  the  lower  jaw  is  very  small, 
and  not  at  all  worn.  The  premolars  are  also  little  usrd  in  comparison  with  the 
two  tni€  mt)lar8.  though  mate  than  the  third  molar.  The  chin  ^eems  to  have 
bMn  •nyugtnsted  unusoaUy  below,  but  to  have  been  fjidrly  pronounced.  The  upper 
j/um,  jtidging  frotq  a  small  portion  of  the  right  side,  must  liave  been  slightly 
ppqgnatliona.  None  of  the  toeth  are  carious.  There  ia  copper  staining  on  some 
ftf  iba  rilM,  tbe  clavicle  of  the  left,  and  the  humenia  of  the  right  side. 
^Itflamctf  mm.  Probably  a  holy- water  veneU  with  characteristic  bosses.  Found 
HMfittJo  to  the  touth  of  the  grave  of  An i^Io  Saxon  woman  No.  v.  It  was  about 
^^BUi*  from  tlie  aurfihoe  of  the  ground  with  ita  top  edge,  wbicb  liad  escaped  the 
^^■n^^ ;  ila  boHofn  was  about  6}  in.  CIom  to  this  urn  or  holy- water  ve»el  waa 
^^HB  mmm  of  n^ami  slmlt  bonrt,  the  child  having  been  about  (before  or  after)  tho 
^^Ubo  of  natural  birth.  It  is  possible  that  the  dlg^geiv  of  the  Anglo-Saxon  woman** 
ffmwm  may  bava  diaturbed  this  urn  in  the  prooeoi,  and  having  broken  the  nm 
BMgr  Itt^  mntecred  it  in  fragmenta,  and  its  oontents  apart  from  the  ffagnienta. 
A  piiia  frvginenty  wtiioh  does  not  appear  to  have  belonged  to  the  patterned 
ffa|^«nt,  waa  also  found  at  some  little  distance  finom  the  patterned  um  and  the 
haby  bonvs.  And  it  is  again  poesible  that  the  child  may  have  been  deposited  in 
the  om  of  which  this  latter  fragment  was  a  |iart.  But  I  incline  to  think  thia 
Dol  the  case,  aa  the  ddld'S  bonea  do  not  bear  marks  of  fire ;  and  thougb  the 
mla  eaquri'Mnd  in  the  words  *  minor  igne  rogi'  (Juv*  xr.  140;   Pltn. 
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nil.  1 6)  nuiy  nol  i^pply  io  an  Anglo-Siu^oD  inten&ent,  tbote  booci  nuijf  IdM^lnlaiifil 
to  ft  still -Uirn  child,  for  which  do  urn  would  probttlily  bAv«  htsk  vrntA, 

vlt  Skttil  awl  some  long  honest  imperfrci^  of  jfonng  woman,  wiidoQi  tatlli  iwi  Iktumk 
A  \Aece  of  grey  tpongy  potteiy;   no  other  nUicsi.    BomAHO-Brilkli  i 
W.N.W.  to  E.S.E. 

▼ii*«  /3iJ(;m1/  and  tvj$g  ttones  of  child  of  8  yeftn»  with  two  pieeei  of  R^oiaa  pnHjty^ 

tIiL  ^Xru/f  tfW   K>m«  fo7>j7  5oiw«  o/  old   man,     SIcttll  both   {^loboi*  tad 
HmncrQA  roughened  at  point  of  origin  and  ttuaerliim  of  uiuadoti 

%x,  SkuU  and  long  honea  of  old  tpoman  (?  vi^ry  old  man),  with  Ronuui  pollatx* 
of  type  of  X,  May,  1&67.     Femuri   id^j;  tibiA,   131;   hiim«nM,  11*4;  1 
5  ft.  1  in.     It  ifl  doubtful,  I  think,  whether  thia  akull  may  not  be  a  vivrj  q14  1 
The  lower  jaw  ahows  j^at  miurks  of  old  a^.    Tho  atmight  clavicUt  poim  I 
other  way.     Of  *  Bion  *  type» 

X*  Skull  unth  loTnj  bane*,  of  young  iront<fn,  powibly  Chriatiaii  Aa^lo^^soo.   Thht 

was  aent  by  the  tDeQ«  hut  without  relics.  The  typ«  acema  to  ba  liyKt  if 
Anglo-Saxon  woman  xiii,  May,  1867,  and  of  woman,  771  m.  Osfofil  Vttfwtdtf 
Museum  (see  p.  616,  supra),  from  Melmingham.  Tht  wtjuhiin  teeth  j 
little  worn,  very  amftU  tn  up()er  jaw.  The  jaw  prognathic,  8am*  Utlk*  < 
to  a«s  from  alope  of  forehoad  and  parietee  and  hirgv  tnaatoidi^  bat,  mmtfy  ar^ 
tainly,  teiala.  Femur,  15  Eil  ;  stature,  4  ft.  8  in.  (1-51)  by  4  ^56 ;  tibia,  it 
fibula,  11-2;  ulna,  8*3;  radius,  7^5 ;  humerus^  10*4.  The  otrrfaiij 
from  7th  onwards,  having  been  impacted  into  the  interior  peripheiqr  eC  Uie  1 
jaw,  it  it  probable  the  head  WM  faiaod  wh«n  the  body  was  buried,  aivl  hmm 
this  may  have  been  an  Angtfv8a«on  tuiermeitt.  Witli  lhi«  akell  coiiifMV 
5712  D,  Royal  ColJego  of  Surgtiotti,  which  belonged  to  an  Anflo*SuflB  < 
frotsL  Brighthampton,  and  No.  Jtiif,  of  i^pi.  16,  186S,  inlbk 

%h  Strong  iff} ting  ri«/tfi,  wiUi  long  bimea.    ProCuherance  eo  right  parielaL 
with  nail.     Wiaiioni  te«th  either  not  coming  or  retarded.     Seooe 
worn.    Compare  akutl  ix.  supra,  and  vil,  Sept.  18^7.     Ikkea  oat  of  gmm  bf 
the  workmen,  ae  alio  No.  x. 

I  infant,  1  child  of  eighti  4  young  women,  $  old  men,  I  adult  man,  j  fotrng  mtm^^m 
tj  akulli. 

i   Voang  womfin,  aet.  17-18,  no  reliciu    Bitzlad  In  grmf  nnurfiig  W.K.W.  to  MAM. 

Good  akull  of  modem  woTt-doveloped  EuvepMui  typo*    Ciplu  ladfts,  78^    gi%fc^ 

5  fl,  4  in, ;  humerus  1 1  9  in. ;  femur.  17  in  ;  fkull,  7  in,   long,  ^4  fa,  l«^nJL  db> 

oumfereoce  19-6  In.   Comjtarti  skulls  vii  of  Sept.  1867,  and  id  aatl  tv  of  Mordk  17. 

1868,  for  ocKDowiiftl  iimilar  otinformation.    Can  Iheee  aknUa  haem 

ChxM/m  Anglo'^ajioBa  ?    t^  p^  616,  suprm. 
iL  Old  0eaiatt,  skull  and  jon^  booea.    Homino  Dntivh  direction.    Ko  roUoa. 

mnoh  obtitrrated*  Exosioiea  !n  antrum  maxilUro.    Estrano  lengtli  of  aUi,  |  im. 

The  roota  lia<l  raaehod  into  ita  intarior.     Vertical  larohetd.     Wogfiloi  tjrp^ 

Femar,  15  5  in. 
11^.  CkUd^  with  fir4  permaaent  tnoUu  not  Ihraugh,  at  a  ahevi  dieteftoo  fhitt  ft;* 

fragment  of  ftoltery^  Komano-BHUah,  with  it< 
ill.  ^knU  of  $tron0  mdtJi  mftn,  with  no  long  bonea.    Of  bresd  pUtyoe|»balat  lyfa 

Teeth  aaudl,  oncindefaldy  worn,  one  carious.     A  nail  found  wilh  1kmh&    Hi 

skull  waa  fnXi  of  th-i  ■inall  molluao  Aduttina  oHeula. 
It.  ^4f»fl  «r/£A  long  tumt*^  rrrtf  pfrftrt^  of  trry  ttr^ng  admit  ivMtn,  fonnd  wlih  RflBiB 

lite  and  Romano- 11m ti«h  jMttery.     Femur,   t8^8in. ;  humerua,  i^^fl  in. ;  mdlotk 

9>9  in. ;  utna,  1 1  in.  ;  sUture,  5  fl.  t  j  in.     Of  globose  type. 
I  jrcraog  woman,  j  M  woman,  i  child.  1  adult  men^  -5  skulla. 


CEMETERY   AT   FBIIFOBD, 


Afyi-il  I,  iS68. 
^V<»nm  man,  lying  with  head  at  N.N.E.  and  foot  at  S.S.W.,  the  very 
r«v«ne  of  the  couipeua^potutu  held  by  the  bea<l  and  foot  respectively  of  Anglo- 
Saxon  TtTiii  of  Feb.  8,  i86S,  and  of  Aiij;,do' Saxon  women  of  May,  1867,  The  body 
vms  throivti  down  tn  the  '  tall '  of  the  quarry,  and  wa«  deflctibed  wa  '  not  heing  in 
a  grmre^  but  lying  nbove  and  at  rij^bt  aoglea  to  the  other  gravea/  There  waa 
a  buckle  i^in.  long  on  the  pelvic  (cf.  *  Pagan  Saxondom/  p.  58;  'Tombeau  de 
diUdflric*  p.  354)^  and  adhering  to  it  some  coarse  flax  fabrioi  as  proved  by  the 
wSenteopt.  Thia  skeleton  has  tbe  l»ft  radius  and  ulna  brooze-Btained*  and  in  the 
aatgbbiMii^ood  into  whkh  the  bones  were  thrown  a  epear-head  with  a  central 
rakad  ridge  (like  the  asasigaye  of  the  Hotteatots^  '  Pagan  Saxoudom/ p,  to),  an 
umhOi  ao4  a  knife  were  found.  Those  latter  ^e  workmen  thought  belonged  to  a 
cftild»  I*,  which  occupied  «  grave  iti  tbe  ordiaary  Romano-Britiah  beariitg  ;  but  it  is 
WBCb  Oiore  probable  that  tbey  belongeil  to  thia  skeleton^  which  ha<l  an  Anglo- 
8lS0B  buckle  upon  iU  pelvis,  and  from  which,  in  tbe  wrench  and  jerk  of  the  fall, 
yi#  ombo  and  knife  may  vtry  rea<lily  have  been  dislocated.  The  diameter  of  the 
OBibo  WM  6<a  in. ;  height,  2S  in. ;  laiser  oirGiimference,  14*4  iiL,  There  were  four 
tWDftd-btaded  rivela  on  the  brood  periphery,  with  three  eyelet-holes  between  each 
pair.  Ita  type  was  therefore  the  ordinary  one  found  here.  Thii$  umbo  wa» 
♦Ifjaitiggd  for  one  in  the  pos«esfdon  of  tbe  Aid  worth  family.  Tbe  akull  appean 
ftftcr  reeonstmction  to  have  been  of  tbe  platycephalic  ovoidal  Anglo-S^ixon  type. 
€!t  *  Crania  Britannica/  PUte  XLVI,  and  plate  added  in  deacriptiou  of  Plate  IX. 

K  CMld^  jvobably  boy  of  about  13. 

&  ^Ml «/  M  vcmant  with  Anglo-Saxon  oraatnenta,  such  as  are  described  p.  70  of 
•flafSD  Saxoodam/  and  figured  PUte  XXXV,  fig.  4 ;  and  '  Fairford  Graves/ 
Flii«  IX.  fig.  10;  'Cran.  Brit,*  PUte  XX.  p.  5  ;  and  Brigbthampton,  *Arohae- 
«llif  .*  iixTiL  No.  I.  38  ;  No.  xvi-  in  Aahmolean  Museum  ;  and  with  fibulae  such 
m  ^re  figured  at  fifc.  i.  in  Plate  XVIII,  *  Pagan  Saxondom/  as  found  near  Rugby. 
n*  body  lay  in  a  grave  running  from  W.S.  W.  to  K.N.E.,  not  an  unuiual  bearing 
fiir  Ml  Angjlo^Sax^n  here.  The  grave  was  37  in.  deep.  Stains  of  green  on  left 
clsriole  aiid  right  rib  i.,  the  pins  on  the  ring  having  been  on  the  left  shoulderj 
ftndl  llii  fibulae  one  on  each  shoulder.  Tbe  fibulae  are  similar,  also,  to  the  two 
i^fml  by  Mr.  Akerman  in  tbe  *  Archaeologiai*  voL  xxxlx.  Plate  XI.  Gga.  8  and 
9»  aa  tonod  at  Long  Wittenharo. 
l^kitO  0md  fimvr  and  paittla  of  old  man,  dug  out  of  a  grave  with  Roman o-Briti«h 
betttkig*^  and  from  under  an  urn,  iii*|  containing  burnt  bones  of  an  adult*  A 
mtiX  WM  found  in  llie  grave  with  this  old  man.  Skull  eminently  globose.  Femur, 
l9*f  in.  •  itakurei  5  ft.  11  in.  Lower  jaw  nearly  destroyed  by  waiei^wear* 
t*rii  not  reoonatructed,  plain,  containing  adult  bon€4.  It  bad  a  flat  itone  on  the 
lopoftl. 

Pl^im  «ni«  with  two  boeeea  each  on  opp<i«ite  sldei.  not  pushed  out  &om  the 
bttide^  but  vtock  on  to  the  outside,  containing  burnt  bones  of  on  adult, 
Jffli  pad  wMdU-UfK*  Skull  of  globose  ty}>ep  with  some  of  long  bones.  In  a  very 
mneii  detpor  gmre  than  uiual,  40  in.  deep,  in  usual  Romano-British  direction, 
frcin  W*N.W.  to  E.S.E.  Many  naiLi  in  grave  with  the  bonea^  with  wood, 
fvvbabty  oak,  adhereot.  A  Iragnient  of  old  Htiman  pottery,  the  bottom  of  an 
am,  in  grave.    Femur,  i8>t8 ;  tibia,  14*8  ;  stature,  511. 

IV  Atttf  i/  dfiihU  ^\  years  otd^  with  two  amber  beads.  Camo  &om  last  grave  but  one 
OB  rigtii  fide,  as  did  siso  the  skeleton  Ko.  ix«  whioh  had  a  ooin  with  it,  and  aUn 
jiitO|iiiytas  inletnally  in  skull. 
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vi.  Skull  mth  a  /nc  broken  tong  hone$  of  old  itoman,  vwry  like  a  modem  SHs  i 


768  B,  in  Oxfunl  Mn 


,  with  »  oepluJic  iadox  of  83.     T1j«  obliqu« 


of  ihe  poftterior  hjdf  of  the  parietal  makea  tt§  dinlluciive  oliATMrter  ! 
Aaglo-SAXon  xiii  of  May,  1867.  and  iJie  skull  riv  of  J  ah.  16.  l$6S.     It  li  i 
And  broftder  thma  Ike  River-bed  iype»  but  its  lon^^tudiniJ  Ati»  h^  lh«  mmt 
contour.    Agnin,  No.  vi  of  1867,  with  cephalic  index  79*  rfi»Qiii1»l««  it  rmf  mmdL 
mnd  hy  vi  of  Maj,  1867,  w©  pnm  to  vi  of  Sept.  I  7,  1867,  with  <?e|ih»lic  kidtm  JH 
And  to  the  female  ekuU  or  oaliranA  li  of  April  1.  t86S.  aIu  of  Jail  15,  iMBL 
vii.  A  ekStTi  §k^,  removed  by  (be  tneii.     First  deotltioo  only. 
viii.   Young  troman  15  to  30,  tkull  and  timff  b€me4,  found  nemt  MM  wUh  tw  mahm 
beads.     Skull  of  Bomano-BriiiBh,  «loiigiited,  cororiAlly-ooitilHoM   lyp«.     S» 
•Crania  BriUnmoA,'  PlAte  LVIII.    Wiidom-teotb  not  through 
the  oriffta  b  Ancbjlosed  to  tbc  Qiym. 
]x«  ShtU  of  wfmian  25  to  30,  found  with  A  coin  which  U  loet.  and  In  huifl  ff»i 
one  on  right  aide,  whence  oame  the  child  with  the  two  imbcr  beada* 
on  Inner  aurfiM»  of  akuU.     Ft^mur,  16*5  in,;  dbia^  13-6  in,;  ataiore^  5  ft.  J 
X.  FfOffmentM  of  ikuU  of  old  ptrton,  prftbabijf  female.  No  bistory ;  foaod  is 
fragroenti  of  Roman  potteiy;    skull  of  pbttycephaUe  type  with  tlM 
«agitUl '  raloure/  suppoied  to  characterixe  Delta  and  SeaoflinaviAtia.    &• 
Soc  ABthrop.  de  Pari*/  1863,  p.  319  *  1864,  p.  383.     InWraAlly.  fa 
enoe  with  thiflt  is  a  irery  deep  furrow  for  the  longitudinal  tlnae ;  flbi»wl«f  «f 
ooune  that  the  btiitniu  of  the  two  furrows  outside  And  inside  the  skuU  ^o^fVBpali 
to  A  line  of  arreated  growth,  nod  that  the  skuU  hai  grown  otil  on  ritlhfT  ifcAi  la 
lines  of  the  pftrietAl  tiibera,  to  fit  itself  to  the  growing  btmin.     tn  oitlbtf  skalf^  m 
for  example  skull   No.  ii  of  March    33.  i868»  this  paHeUl 
exterior  oorresponds  with  niised  ridj^e  along  the  line  ot  Urn 
See  <  Jour,  of  Anatomy  and  Phys/  iii.  353,  |868v  ftlao  Afticb  ziEi«  p«  15^ 
%L  SkuU  and  long  bone*  of  old  woman  f  fftm  eactmne  right  of  cftiarfy  ;  of  giibi^ 
Bomano-BritiBh  type,  resemblizig  skull  No.  vi  of  Sept.  IS^J.  and  ti  of  AfrQ  t, 
1S68,  and  yi  of  April,  1867.     Femur,  145  in,;  stature,  4  ft  6111, 
xli.  ChUd  with  first  set  of  teeth— remove<i  by  me.   Rumano-BritiA 
i  old  men,  2  adults  V  61  1  young  m«a,  1  boy  1 1,  3  childrea^  4  1^ 
wooien,  - 1 5  bodies. 

8^m!b9r  14, 186S, 

The  evoAVAliaM  00  thia  day 
u|)Qn  two  patohei  of  grott&d  wliM  Mr.  ii^ 
worth  had  obiervoil  k»  haw  olra^ir  mi 
greancr  eom  growing  opoo  tham  itett  wm  Ip 
be  seen  elaewheiis.  Qrsat  %^mmMm  ti  i* 
booci  of  the  domairtie  anlmafa^  osidMffi  dWn 
hotve  bat  Inclodiog  the  dog^  w««  hmd,  1^ 
gether  with  ilW  ttfthdoi  ^«tfad  and  ansb^si 
No  human  fooafaia  wert  ol^imsJ 
Tb«M  apota  appear  to  have  Itm^  Ifca 
pita  of  aome  house  of  a  peoott  «f 
weaiai,  an  *  equal.'  See  Fsmmb,  '  IftHjy  ^ 
£ngUnd/ i  45 :  and  CooK  'Nigfaeyd  H^k 
I  Eagliah  UUtory;  pp.  ^^U»  ^^  <*  i^i^ 
vS,  CMik,    Om  of  Um  badj  fioloi  tmitatdd  bom  Baamxk  oi%te«ia  hi  flh  s^  «i^ 


t  Key  of  Roman  type    ... 
iL  SCagVhon]  hair  pin 
m.  firotwe  ring  .    . 
It.  Two  knivei  . 

▼.  Spoon 

ri«  Coia-ehaped  Kimmeridge  shale 


eenlurieft. 


1  in  Englan^i, 


CEMETEBY  AT   FEILFORD. 


647 


vIB.  Botieiy  ei  very  many  pfttterM  and  degrees  of  ftneRees.  from  very  fair  and  fine 
HUDliO  down  to  very  ooanie  ware.  Some  of  both  beatuddoil  interiarly  with 
pvtklee  of  ailex ;  »ome  with  pattern  very  Like  that  of  the  Anglo-Baxon  urn. 
8ee  Brooe,  'Boman  Wall/  p.  438  ;  A.  Corbet's  *  Uricctuum,'  p.  63- 

Septemhcr  25.  1868. 
\$irln  with  two  plain  bronze  fibulae,  in  a  grave  from  iS  in.  to  34  In, 
over  Romano- British  woman  (xvii*  of  Sept,  26,  iJifra  p.  648).  The 
ikeUloii*s  upper  half  ran  Irom  W.N.W.  to  E.S.E.;  but  the  lower  half  of  the  body 
wa«  twiatod  at  an  obtuse  angle  to  the  upper  half,  and  lay  from  N.N.E.  to  S.S.E. 
This  diatortioQ  probably  acoounis  for  tbd  displacement  of  one  of  the  fibutae  from 
the  right  tiboaldm  on  to  the  manubrium  iiternl.  Towards  the  lower  end  of  thia 
gimve  a  b«aatiful  coin  was  found,  Byzantine^  4th  century.  Decent! us.  Many 
boMa  brought  of  a  child  of  9  aet.  For  the  view  that  men  bad  only  one  fibula 
and  women  two,  tee  L*Abb4  Ckwhet,  *  Tombeau  de  Childeric/  M.  2<^*.  1859, 
p«  iiS,  Can  tbia  diatoited  poution  oorretpond  to  the ' oontraotion  from  the  hipe* 
dMeriUpd  by  Canon  Green  well,  at  Kirby-mide!r>Dale»  TYinef,  1841  ? 

SktUiom  of  a  ehiU^  u  to  14  months  from  a  grave  running  from  W.N.W.  head  to 
EJ^K  foot.    The  depth  of  skeleton  was  33  in» 

ShtMtm  iff  efttAI,  6  to  7,  found  lying  imznediately  above  xii*  in  a  grave  with 
llMdQgt  W.  for  bead,  E.  for  feet.  There  waa  a  lai^ge  stone  at  ita  bead,  and  in 
tbft  gnrre  were  three  pieces  of  Roman  pottery,  one  beautifully  patterned,  and  a 
|rat»e*M  tooth,  first  true  mohtr  just  coming  into  place.  Could  this  ohild  have 
htm  m  C^riitlan  Anglo-Saxon  ? 

,  Skdikm  of  aduit  maltj  probably  35  to  30  aet.^  lyi&g  underneath  preceding 
Aritlim,  b«ad  at  W.N.W.^  feet  at  E.S.E.  Femur,  19-1  in. ;  humeniB^  13-7  in. 
QleboM  Bomano'&itiah  type.    Statnre^  5  ft,  10  in. 

Septfmbtr  a6, 1868* 
of  aduU  womnn^  Femur,  16  in.;  eiature,  5  ft.  In  a  grave  running 
from  W.N.W.  by  N.  W.  to  E.S  E.  by  S.E.,  iU  depth  being  35  in.  to  stone  which 
waa  under  the  back  of  her  head.  The  vertex  of  the  head  wai  horizoDtalf  the 
frontal  nonna  looking  E.S.E.  and  Uie  vertebrae  of  the  neck  bdng  underneath  the 
haw  olthe  tkuU.  The  he^  of  ibe  humeruj»  wae  i  in.  from  the  ikull.  No  relici 
mot  traoea  of  naihi  in  this  grave.  Po^Hibly  a  coffinleu  one.  IHongated  type,  A 
WimAf^^  of  diardt  were  with  this  skeletou.  but  I  think  it  may  have  been  an 
Apglo-Baznn  woman,  such  as  No  x  of  March  17,1 868. 

ttf*.  SMdtm  t^ ymng  man.  Femur,  17^6  in.;  stature,  5  ft.  4^4  in.  The  ikull  lay  on 
Ha  rigbl  tfde,  in  a  grave  running  from  W.N.W.  to  E.S.E,  of  36  in.  deep,  without 
pdliary  or  nails.     Elongated  Britieh  type. 

cv*.  Skdtkm  of  old  man.  Femur,  17-19  in.  ;  stature,  5  ft.  7*6  tn.  From  a  grave 
nmnlng  from  W^N.W.  to  E.S.E.  32  in.  to  top  of  skull,  which  was  lying  on  its 
fffht  aide,  not  raised.  The  lower  jaw  a  little  on  one  side,  not,  however,  so  nfiioh 
as  tlfea  btad.  A  stone  9  in.  long,  5  in.  across,  and  3}  thick,  was  so  dose  to  the 
hd  as  to  render  it  difficult  to  think  a  ooffin  oould  have  been  present 
kled  British  type.  Very  fine  skull,  nearly  of  sama  siae  as  tbe  lat^gest  skull 
ef  the  Dionington  series*  See  '  Journal  uf  Anatomy  and  Physiology/  voL  iii. 
P>  HI*  1^^^  *^  Article  xiii,  p.  160. 

xvf.  SkMom  of  tdd  man.  Femur,  163  in.;  stature,  5  ft.  tj  in.  From  grava  of 
■ODS  direction  and  depth  as  others ;  no  nails,  but  some  fragments  of  pottery  and 
'  nnrks  of  boniiiigi.*    Ekmgaied  British  type. 
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XTiR  Skeliton  of  young  woman,  enlarged  Riyer'bed  type.  Fcmar,  i6  a  in. ;  tUtcic 
5  ft.  T^iy  in.  From  »  grave  running  N.N.W.  by  N.W.  at  36  in.  deep,  mitf  fn4 
deeper  than  the  Anglo-Saxon  girl's  grave  No.  ix'  of  Sept.  35,  under  which  it  na. 
There  was  a  large  stone  close  to  the  forehead.  The  head  was  on  its  left  vide, 
looking  slightly  upwards.  A  large  fragment  of  the  rim  of  an  om  was  foaad 
between  the  left  oh  innominatum  and  aacrum  of  this  skeleton.  A  small  nail  «-si 
also  found  in  this  grave. 

September  28,  1868. 

xviii.  Skeleton,  reported  by  men  by  whom  it  was  taken  oat  as  having  been  discorered 
in  levelling  the  ground  and  smoothing  the  inequalities  caused  by  the  excavatii>iH 
of  Friday  and  Saturday,  Sept.  25  and  26,  and  as  having  been  in  a  grave  of  »amt 
direction  as,  but  of  much  less  depth  (viz.  only  i8<i9  in.)  than,  the  other  grave*. 
It  was  '  lying  with  its  face  downwards,  as  also  its  leg  bones ;  and  was  foand 
with  two  pieces  of  iron,  and  altio  a  knife.  One  of  the  pieces  of  iron  reached  from 
its  right  elbow  to  its  shoulder;  the  other  was  between  the  hip  bone  and  tht 
bottom  of  the  grave.  The  knife  was  underneath  the  frame,  about  the  middi«  of 
the  body.  The  piece  by  the  arm  was  a  long  piece  all  joined  in  one.*  ProbaUy 
buried  when  bearers  drunk.  A  coin  was  sent  with  this  skeleton.  Not  verified 
(?  Postuuius)  Young  (?  middle  aged)  Anglo-Saxon  man  of  broader  head  t^pe, 
many  carious  teeth,  bones  much  water-worn.  Femur,  17*8  in. ;  stature,  5  It.  7*2  in. 
Had  received  and  repaired  during  life  a  severe  injury  on  left  frontal  and  both 
parietals. 

xix.  Skull  with  one  long  lone^  the  humerus  considerably  worn,  the  rest  decayed  ur 
water-worn,  as  also  the  lower  jaw.  No  relics  nor  iron.  In  a  grave  of  laBe 
direction  as  preceding,  and  as  the  Romano-British  grave,  but  deeper.  Of 
elongated  lU>mano- British  t}pe.    Old  man. 

XX.  Child.  The  long  bones  not  brought,  having  been  beneath  the  growing  crtip  i>f 
turnips.     First  dentition  in  place. 

xxi.  Bones  of  infant  about  time  of  birth,  taken  out  of  a  grave  about  18  in.  de«p.  saJ 
of  ordinary  direction,  W  N.W.  to  E.S.E. 


TABULAR  VIEW  OF  RESULTS  OF  OSTEOLOQICAL  INVESTIQATIONS, 
I.     Table  of  Skulh  and  Skeletons  illuftrating  the  tertral  Types  and  XaiionalitM. 


The  Celtic  or 
Romano -Brit- 
ish cranium  of 
the  '  Cimbric ' 
t7peofR4*tzius 
is  illustrated 
by- 


Malr  crania, 
withaveramMita- 
turx)  of  I  a  ftkclc- 
tonii,  5  ft.  t-j  in. 


vii. 
xvi. 

iii. 

vii. 

ix. 

xi. 

xii. 

xz. 
xxi. 
xxil. 

XXV. 

xxvii. 

i. 

ii. 

iv. 

V. 

iii. 

XX. 

xi. 
xix. 


Msy.  1867. 
Sept  1867. 
Jon.  15/1868. 


Jan.  90. 1868. 
Fob.  8. 1868. 


Feb. 


1868. 


March  17, 1868. 
,.       ..       K\.8. 

n  «  ^  A.  8. 

8ipt.  i867?A.8. 
Marrh  23.  1868. 
K<-|)t.  96.  1868. 
Mar.  17. 1868?  A.  8. 
Sept  a8,  i858. 


Frmait    eran^a^ 
with  aversm  sta- . 
turo  of  9  skek»- 
tons,  4  ft-  ii'5in. 


CimninffiR 

XL 

xii. 

XV. 

*     xix. 
xxnL 

XTIL 

xxiv. 

iii. 

i. 

iL 

vUi. 


Oct. 

ii«4 

Msj. 

ik 

• 

• 

• 

* 

vie. 

J'. 

I•^- 

Jul 

i^iW 

Feb 

31. 

iti 

Mar 

17. 

iW 

Mar 

s; 

iM 

}i 

«. 

Apr.  I.  iM* 
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Irit- 

r        L  April.  1867. 
1.  May.  1867. 

tbe 

ii  Leaden  ooffln,  1867. 

■'of 

xxiii.  Bfay,  1867. 

tAtl. 

xziu.  Feb.  ax.  1868. 

Has. 

iv.  March  23, 1868. 

xiL  Sept.  as.  1868. 

MaU 

crania. 

TiiL  March  17, 1868. 

vithareniftetta' 

ix.  March  14. 1868. 

tureof 

II  skele- 

vi.  Sept.  1867. 

tout,  5  ft- 8-5  in. 

iii  April  I,  z868. 

»r- 

to  I- 


z.  Female    era- 
nium,  of  aise  cor- 
responding 
maJe   variety   of  I 
globose  type.        ^ 

8.  Female  era* 
nia,  of  smaller 
sia^  and  of  a 
type  vhich  may 
be  called  the  en. 
tartfed  river-bed 
tn^»  with  7  ske- 
letons  averafring 
4  feet  9-5  inches, 
are  represented 
by- 


March  4,  z868. 


▼L  April,  1867. 

xt.  April  z,  1868. 

vi.     „        ,. 
i.  Sept.  Z867. 
xvii.  Sept.  1868. 
xiii.  Jan.  15  1868. 

XL  May,  1867. 


One  male  era- 
nturn  which  be- 
longed to  aman 
of  6  feet  niay  be 
looked  upon  as 
ftmiiahingau^^Tm 
traneitioHal  from 
anenlarKedri\er> 
bed  type  to  the 
KloboaeBomuio- 
Britiab  fbrm. 


xix.  Feb.  8, 1868. 


3.  Female  era. 
nia,  of  a  small  sixe 
and  a  type  vhich 
may  be  spoken  of 
as  the  cplindro' 
cephalic  river-bed 
tppe,  with  a  mean 
stature  of  5  ft^  are 
represented  by— 


ii  Sept.  Z867. 
iv.  Jan.  z868. 


Ok  wliidi,  though  not  ^ 

ith,  ave.  from    other  f     there  are  • 

iq&eetared  to  have  be-  i 

,  Amgl9  Saxont  . ) 


3  Male  crania 


3  Female  crania 


•{ 


V.  Sept.  Z867. 
iv.  March  Z7, 1868. 

X.  March  17, 1868. 
xiv.  Jan.  15,  z868. 
i.  March  23,  z868. 


MU,  or  Romano- Brit-  ) 

la  of  the  *  Hohberg '  >    there  are  3  Male  crania  . 

ilatiuv  sft«  zo-5in.  .  ) 


i.  Leaden  coflBn,  1867. 
xiv.  May*  1B67. 
xxii.      M        n 


Hns  with  relics 


Fewtale  crania 

Male  crania 

Mala— Bona  imperfiei 
Child    .... 


r      A.  Nov.  1864. 
xiii.  May.  1867. 
!       V.  March  17, 1867. 
I       it  April  I,  1867. 
I      ix.  Sept  35. 1868. 

r  xviii.  Feb.  8.  z868. 
i.  April  z,  z868. 
I  xviiL  Sept.  38, 1868. 

f       V.  May,  Z867. 
L      iv.  Sept.  Z867. 

V.  April  z,  1868. 


II.    Numerical  Table. 


\/itm  Leaden  cqffnt,  in  1864  and  1867 


/  Old  men  . 
'  I  Middleaged 


kieffWITaUrryrfpf.bendes  one  from  leaden  coffin,  i.  1867  {  Yoxui; 


mgU-auvrng  with  relics 


:  1} 


Young  or  middle-aged  men  with  relics        ...  4 

Old  man z 

Young  women 3 

Mid<&aged z 

Old z 

Children a 

Adults  in  urns  (one  about  puberty)      ....  3 

Urn  unopened i 

Children  in  una 5 
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EXCAVATIONS  IN   AN   ANCIENT 


SMetant  ntppased  to  have 
belonged  to  AntHo  Saxons, 
though  found  with>ut  re- 
lics         


Romano- Britoiu  cf  elan- 
gated  oval  capacious  tj/pe, 
called  'Cimbric'  by  Retz- 
ius,  'Ethnologiflche  Schrif- 


Men 


Women 


Hen 


Women 


ten,'  p.  108 


Romano-Britons  of  glclbose 
or  *8ion'  type,  the  male 
crania  of  fnneat  size  ooca- 
sionally,  and  the  female 
in  only  one  instance  ap- 
proaching the  larger  male 
crania  in  dimensions  . 


Mate  skeleton  of  enlarged  River-bed  type  (Old) 


Men  . 
Women 


Skeletons  the  type  o/tthieh 
has  not  been  determined,  the 
bones  having  been  too  much 
ir^ured  by  water-wear  or 
otherwise     .... 


Men 


Women 


Sex  undetermined 


Children    found    without 
relics  and  in  graves  . 


3  Withii 
J  From 
I      that 


Old    .       . 

Middle-aged 

Toons 

Old    .       . 
Toonff      . 

Old    .       . 

Middle-aged 
Toung      . 

Old    .       . 

Middle-aged 

Young 

Old    .       . 

Middle-aged 

Toiu« 

Old    .       . 
Middle^aged 
,  Toung      . 


i} 

:) 

■\) 
I) 
•} 

u 


»« ) 


10   ) 


I  Old    . 
t  Young 

/  Old    .  . 
1  Young 

/  Old    . 
\  Young 


:}^ 


Infknts 

ithin  period  of  first  dentition     ... 

lom  period  of  oonuoenoement  of  seoood  deotttion  to       1 

that  of  puberty s  / 


:.Jl. 


Of  which  133  there  are 


50  children 

35  old  men 

13  old  women 

Z9  young  women        .... 

15  yo^iig  men 

8  middle-aged  men  .... 

3  middle-aged  women 

■9  old  persons  of  undetermined  sex 

4  younir  iwrsons  of  undetermined  sex 
3  adults  fh)m  urns  .... 

I  urn  unopened        .... 


Totol 


Of  which  173- 
2i* 


FIXKI)    POINTS   FOR   ARQUINO   AS  TO   DATE   AND   NATIOXALITT 
OF   THE   SKELETONS   FOUND   AT   FBILFORD. 

/.  Coin*. 

In  ltad*n  cttfUn  No.  i.  Jan.  1867,  five  coins,  of  which  one  was  a  coin  of  CoostaBtioc 

the  youni^or,  one  a  coin  of  Valens,  one  a  coin  of  Gratian. 
In  the  loul^h  cnjin  ofKncd  hy  J.  Y.  Akerman,  Etq.  F.S.A.,  Oct.  1864,  and  also  in  r«f 

of  the  graves  o[>ened  by  him  at  the  same  time,  a  coin  of  Coostantine  I-  «** 

found. 
In  the  [Kiint  where  gravtn  xvii  and  xviii  of  Jan.  20  and  Feb.  8,  1868,  inieneet«d.  s 

coin  of  Con«tans  was  found.     Possibly  aooiden  tally  fallen  in. 


WSihil«Moii  TXir  of  Feb.  at«  t86S,  an  old  woumn,  of  the  elongated  oral  Romano^ 

Brltiab  or  Celtic  type,  five  ooiu*  were  fount!,  of  which  one  belonged  to  Valena, 

and  auothor  to  Ometans  I, 
Wtth  akiUl  ix  of  April  i^  1868,  a  coin  waM  found,  which  b  lo«t. 
WlihaktMon  iv  Jan.  %  t86S^  of  a  very  old  woman,  of  amaU  cylindrocepfaalic  tyi>e, 

tltt«e  oot»i  were  founds  which  could  not  be  identified, 
£fttllft  gfiiTe  (hut  towards  the  lower  end  of  it,  whither  it  may  have  found  its  way 

•oc^vtitAlly)  of  Ihe  Anglo-Saxon  girl  No.  ix  of  Sept.  25,  t868^  a  Byxantine 

fcntrtli'^eiiiyij  D^oentin^ 
£i  ti#  ^MUm  rvhbi$hhtap,exAmmed  Sept.  24*  tS68,  a  coin  waa  found,  one  of  the 

nuj  XBilUtcU  from  Roman  originals  in  fifth  lyid  sixth  centaries.    Very  eonimon 

la  Ba^and. 
With  ike  Adeion  No,  zviii  of  Sept.  38.  1B6S,  a  coin  waa  sent,  Poatumufi  (7). 


//.  JteliCM, 

I  aod  omamenta.    Lover  jawi  ir  of  April  and  May,  1867.     Beportod  to  have 
B  found  with  an  umbo  No,  t, 
Sktiiitm  No.  z  11  of  M*y,     67.     Anglo-Saxon  woman.     Was  found  with  fibulae  imd 


Ko,  T  of  Maroh  17,  i858,    Anglo-Saxon  woman.     Was  found  with  fibulae, 

I  Mid  pin. 
No.  U  of  April  I.  1868.    Anglo-Saxon  woman.     Waa  found  wltii  fibulae  of 
Midland  oounllea  tjpOt  with  aeoope  and  pickers  on  ring^,  and  with  a  knife.    But 
mb0  *  Further  Bee^utshea,  Long  WittenhAm/  *  Archaeoloijia,*  xxxix.   PL  XI. 
141. 

L  No.  iy  of  Sept.  1 867.    Anglo-Saxon  man.     Wag  found  with  an  umbo  and  a 
•pear^baod, 
Ukm  ^o,  XTixi  of  Feb.  8,  1868.    Anglo  Saxon  man.     Was  found  with  an  umbo,  a 
■peor-head,  a  knife,  and  tome  Roman  tOet  act  round  his  grave. 

No.  i  of  April  I,  1 868.    Waa  found  with  on  umbo,  a  Bj>ear^head  with  a 
kral  raised  ndge,  a  buckle,  and  a  knife, 

(  No.  T.  of  a  Mid,  April  i,  1868.  Waa  found  with  two  beads,  not  ipherical, 
mad  thervfbre  probably  Anglo-Saxon. 

licm  No.  iz  of  Sept  i^,  1868.  Anglo-Saxon  girt.  Was  found  with  two  fibulae. 
,  coin  waa  also  found  towards  the  lower  end  of  her  grave,  but  may  have  fallen 
or  worked  its  way  into  the  grave  without  any  intention  on  the  part  of  the  burying 
pcriQca.    The  coin  was  a  fourth-century  Byaantine  coin  of  Decentiua, 

^  No.  XTlii  of  Sept.  ]8,  186S.  Anglo-Saxon  man.  Was  found  with  the  &oe 
dsfvrnwordii,  and  with  two  pleoes  of  iron,  probably  remnants  of  a  crushed  umbo,  a 
fcillt,  and  ft  coin,  which  waa  l»Dndered  aa  probably  of  Postuiiius. 


Plain  urn,  Iv  of  Jan.  35,  1867,  containing  bones 

of  a  child^  a  to  3  y^airB  old. 
fatkmtd  urn,  xvil  of  May,  1867.  oontaming  bonei 

of  chEd  before  leoond  let  of  teetL 
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EXCAVATIONS  AT  FBILFOBD. 


I.  Cremation . 


Plain  um,  xviii  of  May,  1867,  eontaining  booft 

of  person  before  age  of  puberty. 
Patterned  urn,  ix  of  Sept.  1867,  ooQtjdDing  boaei 

of  child  under  8  yean  of  age. 
Plain  urn,  ill*  of  Jan.  9,  x868.  ooiit«ining  bnoo 

of  child  from  5  to  6  yean  of  age. 
Plain  urn,  vi  of  Jan.  15,  1868,  containing  bi«Mi 

of  child  from  9  to  10  yean  of  age. 
Plain  um^  xvi  of  Jan.  20,  1 868,  onopened. 
Plain  urn,  iii*  of  April  I,  1 868,  oontaining  htmrt 

of  adult. 
Plain  urn,  with  two  bosiies,  iiP*  of  Aprfl  1,  iS6$. 

containing  bones  of  adult. 
Fragments,  with  bones,  were  found  Sept.  iS6;* 

and  Dec.  31,  1867. 
Patterned  vessel  in  British  Museum,  of  date  1S64. 
Patterned  fragment,  figured  Plate  i,  found  Se,4 

1867. 
Patterned  fragment,  figured  Plate  ii,  fousd  Muck 

17,  1868,  No.  vi. 
P  I   A  Roman  vessel  was  found  perfect  at  bottom  «# 

(  one  of  the  walls, 

vi  of  Sept  1867,  under  urn  No.  ix. 
i^  of  Jan.  9,  1868,  under  urn  No.  iii*  of  Jaa.8. 

1868. 
iii  of  April  i,  1868,  under  urn  No.  iii^  of  April  1, 

1 868,  not  reconstructed, 
xvii  of  Jan.  20, 1868,  was  under  Anglo-Saxon  ma, 

xviii  of  Feb.  8. 
xvii  of  Sept.  26, 1868,  was  under  Anglo-Saxoa  fir^ 

ix  of  Sept.  25,  1868. 

See  also  No.  3  (xxxvii),  of  Jan.  20,  1869,  found  under  Anglo-Saxon  woman,  xxini 
with  fibulae.  No.  1  (xxiii)  of  Jan.  6,  1869,  found  under  An^lo-Saxon  woamt, 
xxii  with  fibulae,  both  of  which  are  in  the  Oxford  University  Musemn,  as  ain 
No.  xii*  4  of  September  25,  1868,  p.  647,  supra. 


2.  Holy  Water  VesseU  (t) 


iv.  Skeletons  found  under  urns 


v.  SkelotonH  found  under  other 
skeletons,  which  are  identi- 
fiable  by  their  relics     .     . 


XXXV. 

FURTHEK  RESEARCHES  IN  AN  ANGLO-SAXON 
CEMETERY  AT  FRILFORD,  WITH  REMARKS 
ON  THE  NORTHERN  LIMIT  OF  ANGLO- 
SAXON   CREMATION   IN  ENGLAND. 

The  first  discovery  in  the  cemetery  at  Frilford,  subsequent  to 
those  already  recorded  in  the  *  Archseologia,'  xlii.  pp.  417-485 
(Article  xxxiv),  was  made  on  March  22,  1869,  when  a  leaden  coffin 
was  found,  containing  the  bones  of  a  young  woman,  with  a  toilet 
comb  ^  at  the  right  of  the  back  of  her  head.  This  brinep  the 
number  of  leaden  coffins  found  at  Frilford  up  to  five;  one  of  them 
has  already  been  figured  in  *  Archseologia,'  xlii.  pi.  XXIV.  figures 
7  and  8. 

The  second  was  the  discovery  of  some  fragments,  which,  when 
fitted  to  the  three  fragments  found  in  September,  1867,  one  of 
which  is  figured  in  the  *  ArchaBologia,'  xlii.  pi.  XXIII.  fig.  2,  p.  423, 
make  up  the  larger  portion  of  what  is  often  called  a  *  holy- water 
vessel.'  The  fragments  of  September,  1867,  were  to  my  eyes  so 
distinctly  Saxon  that  I  had  one  of  them  figured,  and  the  unexpected 
discovery  of  the  remaining  fragments  enabled  us  to  build  up  the 
urn  shown  in  the  annexed  woodcut.  I  imagine  that  a  plough's 
coulter  had  knocked  out  the  first  discovered  fragments.  No  burnt 
bones  were  found  quite  close  to  the  urn,  but  one  fragment  was 
found  a  little  way  off**. 

This  reconstructed  vessel  may  be  compared  with  vessels  of  some- 
what similar  shape^  and  possibly  similar  purpose,  found  in  Roman 

'  For  difference  between  toilet  and  other  combs,  see  Anderson,  '  Proo.  Soc.  Ant. 
Scot.*  June  xo,  187a,  p.  551,  and  woodcut  in  loco. 

•  The  fragment,  which  with  a  triangular  apex  pointing  upwards,  occupies  about 
the  middle  point  in  the  front  upper  border  of  the  urn  figured  above,  is  the  same 
fragment  which  is  figured  with  its  apex  pointing  downwards,  pi.  XXIII.  fig.  a, 
'  Archaeologia,'  xlii. 
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FURTHER   RESEARCHES   IN   AN 


cemeteries,  for  jnstaneo,  nt  Hardham,  Sussex^  is  figtir^d  br  Vt^ 
feasor  W.  Boyd  Dawkins  ^  But  urns  more  simibr  still  hsre  \mm 
found  in  many  Teutonic  cemeteries  in  Engl&iid,  as  well  as  m  Fmam 
and  Germany. 

May  3,  1870. — An  old  Anglo-Saxon  woman,  with  twfitisw^ 
knife,  metallic  button^  and  small  metallic  ornament  at  li«id  cf 
liumerutf ;  large  stones  set  by  the  sides  of  the  graves,  as  tlescrihnl 
in  *  Arcbcpologia/  I.e.  p.  43H  j  but  no  nails.  Depth  o( gm^B  l  knA 
6 in.,  direction  north-west  to  south-east.  Abundance  of  cbarooal  to 
the  grave;  arms  extended,  patella?  in  ntu.     Tibiae  platyi 


Angto-Saxon  amj  Frilfurd.    Sr»le  ^  Uaotr. 

May  5^  1870. — Fragment  giving  aliout  three-sevenths  «f  ibi 
circumference  of  an  Anglo-Saxon  *  holy-wftt>cr  vesseU*  or,  p^hp^ 
rather  of  a  rudimentary  representation  of  cremation  nm ;  foosi 
near  the  bones  of  a  young  person.  This  vessel  has  the  eharaeteriitif 
German  angular  projection  round  its  body,  the  vandyking  andtk 
stamped  i>altern»  &c.,  which  we  are  familiar  with  in  unia  of  hffir 
size  intended  for  the  reception  of  burnt  bones*  Its  small  HSe, 
as  well  as  the  fact  that  many  such  vessels  have  Leea  found  villi 
buried    bodies  and   without  any  bony   contents^  shows  tluft  ihii 

i  'Snwex  ▲rcbftOf^kgloil  GoUoetlotii/  vol  xtL  p.  |S. 

*  Fof  §gSM  of  mnilsr  iw«nprr«.  «<w  LuMfenBolmiJl, '  AU«lliaai«>,*  Bd.  E 
Twi  vi  vb«r«  ^hi&f  atv  §M  to  \m  Ibtmd  tiitmll^r  in  tntn't  gfttfsit  bst 
wamiwV  NarOI*,  *  Smcoo  Obwqnlw.*  pi  II  \  Cuchet, '  Xoi 
pL  VIL  ig  ^5. 


ANaLO-gAXON   CEMETERY    AT   FRILFOED. 
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vessel  cannot  he  considored  as  a  cinerary  vessel  ^  Coclietj  in  his 
*  Arch.  Ceramique/  p,  13,  explains  what  he  calls  the  mystery  of  the 
eastom  by  the  often-quoted  passage  as  to  holy  water  from  *Daran- 
due,'  vii,  3S,  37*  I  think  this  passage  of  little  weight^,  considering' 
that  Duniudiia  lived  in  the  thirteenth  century.  I  incline  to  con- 
sider these  vases,  another  example  of  which,  from  Haslingfield,  is 
herewith  figfored,  and  which  sometimes  have  been,  m  at  Selzen, 
found  to  contain  combs,  shears^  head^,  fibulae,  flint  and  steel,  and 
bronze  rings,  in  fact  everything  that  an  ordinary  cremation  urn 
does  contain  except  the  bones,  to  be  rudimentary  representations 
of  such  cremation  urns.  Solemn  occasions  are  tenacious  of  their 
symbols,  and  will  hold  to  them  or  keep  hold  of  them  in  miniature 
when  they  can  no  longer  maintain  them  in  full  proportions.     The 


^' 


at  of  Sajlou  am,  Frilfoni 
Scale  )  linioar. 


Sftxon  um,  Hiulingfield* 
Scmle  I  linear. 


wide  range  over  which  this  diminutive  representation  of  the  larger 
Germanic  um  has  been  found  is  another  argument  in  favour  of  my 


*  Far  %ht  greater  fineness  of  workmiiiuliip  in  tbeae  imiHer  veoaelA,  lee  Remble, 
*  Hone  Feraiet.*  p.  315  ;   Roach  Stuith,  '  Collect.  Ajitiq,*  iv.  t6l'M^6. 

*  It  «nM  ihuB  110  given  hj  Cc>chet  Lc. :  'Corpui  pcniiur  in  ep«tunc&  in  qua  .  .  . 
pooiior  a^UA  benedicta  . .  .  Aqun  benedict*  ne  dttemcniA  qui  niiiltum  e&m  liinent  ftd 
mrpua  tooedtsoi  i  ftotent  niunque  desaeWra  in  ootporm  mottnorum,  ut  quod  nequivemnt 
bk  vita  ■Jtem  pott  mortem  Agimt.'  Cochei*!  own  wordit  u^  :  *  Touji  le«  cimetib«B 
If ^TOTiogieTit  et  mJSme  Carlonngien*  quo  nonx  retrouvam  .  .  *  montreot:  tonjoun  aiuc 
pMa  da  mort  tin  YMe  vide  dont  Iob  hommes  d'AUJoiirdhui  noiin  detniuident  le  sens  et 
U  mytl^*  Noui  ca\>yona  ravoir  tr>iur<^  dana  la  \i\6t4  nJkivo  et  f(roni^re»  p«at-^(r« 
wMmm  mftt^elle  ei  stipentitieuie,  de  nos  p^ns,     Noui  tnppoAnna  done,  Hon  mus 

f  ^Hli  auront  nu«  dans  ce  vaae  una  etna  iter^  pr^MTT^trioe  doa  obtaanont 
al  to  pOMMiioni  d^moniaqne«  ut  fHquentes  cbes  lea  TivA&ta  at  dont  ka  morta  ne  leur 
pankaaianl  ni  exempta  ni  affrancbta.' 
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view,  which  is  based  upon  the  recognition  of  an  ackoowlcdgfd 
tendency  of  the  hum  an  mind  as  opposed  to  a  view  which  cftQ  cmly 
appeal  to  a  superstition  of  probably  much  more  limited  g^eograpkicil 
range  ^.  A  somewhat  similar  vessel,  both  as  to  size  and  eontonf* 
from  the  Oberjifiilz  of  Bavaria,  may  be  found  figured  in  *  Die  Samoi* 
luDgen  des  Germanisehen  Museums,*  Niimberg,  1868,  p.  67. 

May  23,  1870,  iii;  May  23,  1870,  vii. — Skeleton  of  old 
Briton  lying  in  a  grave  such  as  described  in  'Arebsologtt,' 
p.  422,  undisturbed  18  inches  below  skeleton  of  a  jonng  Asfl^ 
Saxon,  set.  about  17,  mth  umbo,  spear,  and  knife. 

May  23,  1870,  iv  b;  May  23,  1870,  iv  a.  —  SkeleloQ  of  nil 
Romano- Briton,  buried  with  coffin,  lying  from  4  tL  j  in,  hAf9 
skeleton  of  old  Anglo-Saxon  woman,  lying  in  tbe  oimttmM 
position  without  any  relics,  and,  indeed,  with  disproof  of  aor 
coffin,  with  two  cruciform  fibtilfc^  a  shroud-pi ii,  an  iroii  ring»  md 
a  knifed 

In  both  cases  the  long  axis  of  the  upper  grave  formed  mm 
or  less  of  a  right  angle  with  the  long  axis  of  the  aenuHSfisaliri 
lower  one.  Tliis  shows  that  the  burials  could  scarccljr  have  btm 
simultaneous:  for  the  other  conclusions  which  eaa  be 
the  finding  of  two  skeletons,  verifiable  as  Saxon  and 
British   reBpectively  in  the    relation   specified,   see   my 

*  For  the  ge&end  iitemture.  aeo  Cocbet, '  Arch.  C^r*  p  14^  ihu^u*  efilAla;  *U^ 
n)&ncl}«  Suuierratne/  pp.  199,  ^67;  *  L»  Sebke  InfMeoPe/  |».  'Jo;  *TMilMMii 
ChiJJenc/  p.  59 1 ,  ibique  ciUU  ;  Akerniikn» '  R^semches  ft(  Long  VlllUnlttii^'  J 
ol<igi».  xxxvin.  pp,  34a,  346,  353  (nole),  330,  333,  341.  35 j  ;  pL  XX  %«  l£ 
HAXoodom/  pL  XXI It  where  »q  um  8  in.  high  it  dtmenimd  mm 
•heKTP,  oomb^  nod  knife,  ihough  U  i«  not  Btnied  whethor  %ny  \xtam  iran  hmud  Imfkm 
not.  Sc«  ftLio  *  Inv«niorioin  Sepukhnl*/  1856,  latrvd.  p*  %Mri^  Mid  KcrOWli  'fhsii 
ObM»qt)ic»/  p*  9,  where  re«8«b  like  Uimicf  are  wd  to  have  been  vorj  fjwfilirtly,  M 
regards  the  entire  iititnl>er  (viz.  three  or  four  tiiiie«  out  of  iwttlm),  fymti  vIlfcMii 
Akelettjoe,  ami  to  have  be«n  found  dtber  at  head  or  (iHtU  *  though  £a  1^  gmm  ^  M 
adult  two  emaU  Yaaea  were  feand,  oo«  qb  en^  tide  of  the  iarmmJ*  Hib  MMmtm 
in  placing  Beemi  to  me  to  hrtmt  my  view  aa  above  itaied.  The  Se]s«n  vam  wtm,  i 
ii  Irae,  or  nearly  alwayi,  at  the  feet*  and  thoee  fouml  tn  the  FfiMidi  takmmmttBti^ 
flyne  period,  alwayi*  according  to  Cuchet,  I  c.  But  at  HalUtali  (m*  V.  Sm^h^  '  Vm 
Ofttbfeia  vcm  Hall»Utt/  1868.  p.  107)  the  pontton  of  thcee  vmm  WWM  niMi  iwtilli : 
*  bald  etanden  ete  xur  reehten,  bald  xur  Mnken  8«tite  dee  SkeleUM^  niibi  dmm  Kifl^ 
bel  dem  Htiften  oder  ru  d«n  FllMeBi  bei  Verbrennuitgen  tft  4m  Itigal  oabM  ds 
Bmidieeten,  eel  ten  auf  detieelbon,* 

*  ncne  four  Hk<<leton«i,  with  the  nliot  aooooipiajing  tJi«av  were  (^reaanled  M  tb 
OnmaU  Uciiveniity,  hhaca,  Uiiited  8Ut«e.  A  bmto  deteiled  Momml  of  $hmm  ^bj/im 
Uina  that  given  above  maj  be  found  in  thft  *  lUflilv"  of  iStfil  Ushpitirflj  fet  Jlgft^ 
rtyi.pp  50-^4^ 
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erooir  on  Frilford,  Article  XXXIV.  It  is  worth  wbile  noticin*)^ 
this  Anglo- Siucon  woman  was  5  fl.  5  in.  in  height,  an  inRtance 
at  is  eaid  to  be  usual,  but  what  I  have  found  to  be  by  no 
leans  invariable,  viz*,  an  equality,  or  an  approach  to  equality,  in 
Ihe  stature  of  the  German  women  and  men^;  next,  that  her  skull 
WmB  found  five  inches  above  her  stern om,  three  stones  having  been 
placed  underneath  it;  and,  lastly » that  the  knees  were  at  a  higher 
level  by  several  inches  than  either  the  ankles  or  the  hips,  besides 
ig,  as  the  statement  of  the  body  having  been  in  the  contracted 
lon  implies^  out  of  the  line  of  the  long  axis  of  the  skeleton, 
points  are  not  ordinarily  found  in  Christian  burials.  The 
were,  howeverj  crossed,  and  the  hands  folded  inwards,  as  was 
done  in  such  interments;  with  which,  again,  on  the  other 
,  this  Anglo-Saxon  burial  appears  to  have  contrasted  in  the 
Ly*s  being  turned  somewhat  on  to  the  luft  side,  a  point  which, 
from  the  crashed  condition  of  the  ekeletun;,  lying  only  about  2  feet 
from  the  surface  of  the  gruuiid,  it  was  difficult  to  make  out. 

The  queetion  now  arises,  Were  such  uon*orientcd,  contracted, 
tkallowly  interred,  but  relic^provided,  bodiis,  the  bodies  of  heathen 
9r  of  Christianised  Saxons?  Mr.  Kembltj^s  dictum,  '  Horae  Ferales,' 
|>  98,  to  the  effect,  that,  *  if  there  is  any  equivocation  in  the  matter, 
it  lies  the  other  way ;  a  few  hulf-coDv<5rted  Christians  may  for 
m  while  have  clang  to  the  rite  of  bunting,  but  no  Pagan  Saxon  was 
buried  without  it/  is  well  known  ;  but  I  am  of  opinion  that  this  is 
DOe  of  the  few  mistakes  which  Mr.  Kumble  made*  This  one  mis- 
laka  of  Mr.  Kemble  led  him  logically  to  a  coneltision  to  be  found 
pi  p.  a^o  of  the  same  valuable  work,  the  *  Ilorae  Ferales,'  in  a 
temark  printed  from  the  MSS.  left  hebind  him.  Speaking  of  the 
larity  of  Saxon  urns  in  Scottish  Museums,  one  from  Buchan,  t^  be 
in  the  Museum  of  the  Antiquarian  Society,  being  speeiiied  as 
one  he  knew  of,  Mr,  Kemble  remarks,  '  If  they  (Anglo* 
arns)  should  turn  out  to  be  very  rare  there  (in  Scotland  not 
Jy  in  Scottish  museums),  it  wonid  be  evidence  that  no  very 
rtant  settlement  was  made  there  by  the  Saxons  before  Uieir 
Tsion  to  Christianity;  a  result  which  history  seems  t^  bear 
It  was,  in  fact,  Christianity  which  united  the  Saxons  suf* 
tly  to  make  them  capable  of  acting  en  masse  against  their 

'  %uro  of  ■  •kdkton  with  ikaU  diuilarlj  raiaed^  lee  'Gr^breld  toii  HftlkUti,* 
if.  4. 

U  U 
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neigbl^oure/     Witliout  raising  any  objectioii  to  the  vi«»w  i* 
would  assign  tlie  tendency  <o  attack  one's  neigh boorg  ru  ma^m 
the  religion  which  is  ordinarily  said,  and  by  members  of  thii  Sodfij 
of  Friends  believed,  to  teach  lessons  of  peace,  I  would  reauirk,  IIhI 
history*  does  not  seem  to  me  to  bear  out  Mr,  Kemble^s  virw,  lod 
that  the  finds  in  many  unraistakeablj  Ten  tonic  burials  liy  iot^r* 
ment  seem  to  me  to  suggest  the   idea  of  heathendom  by  tfcttr 
shallowness,  their  want  of  orientation,  their  possesion  of  tfCttbt 
relics,  and  by  the  frequency,  especially  in  the  north,  with  whi^ 
the  skeleton  is  discovered  to  be  in  the  contracted  podtioii.     In  Iki 
ease  of  Kent,  the  great  salient  facts  recorded  by  the  historiaas  M 
to  the  conversion  of  j'Ethelbtrht  are  almost  or  even  qmte  ai  » 
disputable  as   the  facts  of  the    *  Inventoriuro  Sepulchrale ' 
regard  to  the  comparative  rarity  of  cremation  urns  in  tlial 
to  be  founded  of  Saxon  kingdoms.     It  is  true,  as  Mr,  Kemblt  Uo- 
ftelf  has  shown  (•  florae  Fe rales/  p.  91)*  that  cremation  urns  M 
not  entirely  unknown    in  Teutonic  cemeteries  in   Kent;   bat  bo 
one  can  doubt  that  this  comparative  rarity  in  that  locality,  wko 
cf>upled  with    the  facts  that  Kent  was  sufficiently  powerful  isnl 
thickly  peopled   for  the    Frankish    King   Charibert   to  giw  hit 
daughter  to  the  King  of  Kent,  and  that  this  King  ^tbelbeiiit 
and,  by  con§cquence,  roofit  of  his  Court,  were  neverthdesa  beall»a^ 
shows  that  a  Saxon  {mpulation,  at  all  events  when  firmly  «tik* 
liiihed  in  a  country,  could   give   up  cremation  before  taking  nf 
with  the  teaching  of  the  missionaries. 

The  drawings  which  I  lay  before  the  Society*  represent  a  bmi* 
her  of  urns  from  a  Saxon  cemetery  at  Sancton,  co.  York,  a  viQi^ 
SI  little  south  of  Market  Wcighton,  and  the  once  better  kaoai 
Goodmanham.  These  urns,  the  acquisition  of  which  I  owe  Id  lbs 
kindness  of  Charles  Langdale,  E^q.,  of  Houghton  HaJl,  mark,  » 
I  believe,  and  as  far  as  is  known,  the  northern  limit  of  cpraiitM 
as  practised  to  any  considenible  extent  by  Teutona  in  the  north  d 
England.  But,  little  ^  as  we  do  know  of  the  history  of  Ibe  Coip 
quest  of  Northumbria,  we  have  some  reason  for  believing  tJiit 
i£thjlfrith  was  an  unbeliever,  and  that  by  bis  great  viciofv  li 
Dsgiaatan  in  605  a  Pagan  Saxondom  was  established  iwikrlii* 

'  Tb«a*  flrnnTofri  wei^  n^ro<)ac«d  in  ihc  '  Art^liA«o1of;1*,*  pUt*  sxxilj.  t9t%  f^^ 
■  For  *i«it«iiwriiift  mm  to  tliit  Uuleii«Hi*  ••«  Stubb*,  'CuDJUluUottttl  HkliMj.*|i  ^* 
WnmB%\\,  *Karu»M  CuuqiMHi/  i  a 5, 1^. 


ANGLO-SAXON  CEtfETEET  AT  FBILFOBD.  659 

rule  from  the  Humber  to  the  Forth.  If  ^Sthilfrith  was  a  heathen, 
such  no  doubt  were  his  followers ;  and,  if  the  whole  of  Northumbria 
was  heathen  in  603,  its  two  component  sub-kingdoms  of  Bernieia 
mud  Deira  were,  it  cannot  be  doubted,  at  least  as  pagan  for  the  period 
little  short  of  a  couple  of  generations  which  intervened  between  the 
date  of  the  battle  of  Deegsastan  and  that  of  the  landing,  before  a.d. 
547,  of  Ida  the  Flame-bearer  at  Flamborough  Head.  The  bones, 
however,  of  the  unsung  heroes  of  these  wars  have  not  previously- 
been  found  in  cremation  urns,  at  least  in  any  abundance,  though 
contracted  Teutonic  burials  are  common  enough  between  the  two 
latitudes  mentioned. 


una 


XXXVL 

ON  THE  THREE  PERIODS  KNOWN  AS  THE  mON, 
THE  BRONZE,  AND  THE  STONE  AGEE 


I  HOPE  that  in  tbe  DbBcrvutions  I  am  about  to  submit  I  dttll 
make  plain  tlie  differences  which  have  enabled  antiquaries  to  dinl« 
pre-historic  times  into  two  prineipal  divisions,  namely ,  iht  StiMM 
and  the  Bronze  ag€s — and  to  draw  a  tolerably  sbarp  liiw  of 
demarcation  between  these  periods — and  the  Iron  age,  in  wliidi 
we  are  now  living,  and  to  which  the  interment  examitied  tlu8  dar 
in  Oakle}'  Park  belonged. 

It  has  been  gaid  very  truly  that  *  Leg  divisions  des  tUm^  dtf 
objets,  des  sciences  sont  la  source  la  plus  eoounune  des  erreoridi 
Tesprit  humaio  ;*  and  naturalists  regard  the  aphorism  'Nattuv  if 
not  so  strict  a  classifier  as  man'  as  being  one  of  their  coounoa^ 
places.  And  I  do  not  say  that  no  one  of  the  three  i^et  has  biM 
overlapped  at  either  end  by  another,  nor  can  I  acoepi  all  Iht 
minute  subdivisions  of  these  periods  which  some  specialiBli  lisit 
nr<r*ed  upou  us.  But  gradations  at  both  ends  of  any  series  shoald 
not  prevent  us  from  seeing,  acknowledging,  and  holding,  tkat  it 
may  be  distinct  enough  in  its  middle ;  and  if  old  forms  of  imple- 
menta  and  weapons  are  enabled  by  isolation  as  regards  locaUty  la 
live  into  contemporaneity  with  newer  ones,  that  is  only  what 
happens  with  older  forms  of  animal  and  vegetmble*  li&  which 
isolation  of  the  same  kind  often  preserve  as  living  foasili^  bal 
without  for  a  m(  meat  making  us  duubt  the  propriety  of  re&rria|f 
them  to  an  age  distinct  from  ours. 

Let  us  begin  witli  the  Iron  Age,  with  the  age  of  which  w» 
know  most,  and  so  work  our  way  gndually  upwards  and  backwmrdi 
through  the  Bronze  into  the  Stone  periods.  The  drawings  I  ex* 
hibit  represent  the  implements  and  weapons  used  by  the  W**iatr* 
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fttid  by  the  Anglo-Saxons,  which  were  of  iron.  The  Roman  weapons 
are>  tome  of  them,  such  as  we  see  them  to  be  on  monuments  and 
eome  other  works  of  art ;  but  in  some  instances  they  were  drawings 
of  the  actaal  weapons  themselves  as  found  on  battle-fields  and 
dsewhere.  The  ha^fae  and  piia  of  the  Sa^on  and  Frank,  for  such 
were  in  reality  their  spear  and  the  angony  were,  on  the  other  himd, 
found  where  I  have  never  found  the  Roman  weapons,  viz.,  in  the 
graves  of  those  warriors.  This  diffcrenee,  as  to  the  fitting  out  of 
iheir  decea^,  depended,  I  would  suggest,  upon  a  difference  of 
▼iewi  as  to  the  future  state  of  the  dead  ;  and  this  difference  did  not 
eoQsist,  I  apprehend,  in  that  the  one  race  held  that  the  future  state 
woald  be  such  a  peaceful  one  that  weapons  uf  war  would  be  super* 
floous  in  it,  whilst  the  other  believed  that  it  would  be  more  or  less 
ft  continuation  of  the  life  of  assault  and  battery  they  had  so  richly 
enjoyed  here ;  but  in  a  very  different  opposition  of  beliefs.  The 
^sunt  aliquid  Manes*  of  Propertius  was  as  beautiful  a  piece  of 
poeliy  to  the  Roman  oa  any  other  of  the  beautiful  poetry  of  that 
iweet  poet,  but  it  was  nothing  more*  The  Teuton,  on  the  other 
hand,  held  firmly  on  to  the  belief  in  another  world ;  and  this  belief 
acconnts  for  the  deposition  of  weapons  in  the  graves  of  their  dead, 

I  am  inclined  to  think  that  the  Iron  Age  would  be  better  spoken 
of  BA  the  *  Steel  Age/  For  there  is  no  reason  why  we  should  not 
•oppoae  that  iron,  as  distinct  from  steel,  may  have  been  in  the 
handa  of  many  tribes  before  they  came  into  the  possession  of 
Bmmee;  and  if  the  iron  was  soft  iron  merely,  bronze  would  be 
much  more  useful  and  trust  worthy  for  the  purposes  of  war  and  I  he 
diaae^  for  which  so  many  ancient  and  modern  races  have  mainly 
liTed.  A  very  striking  instance  from  Roman  history  of  the  com- 
parative uaeleisnees  of  untempered  iron  tools  for  such  purposes  is 
given  us  by  Poly  bins,  Hist  ii.  c.  33.  There  we  read,  in  a  probably 
aon^ewhat  nnjustly  unfavourable  account  of  that  somewhat  rare 
animal,  a  liberal  military  commander,  that  his  colonels  saved  him, 
as  colonels  liave  in  later  times  saved  other  generals,  from  disasters, 
by  the  following  tactics.  The  Gauls  came  to  the  fight  armed  with 
long  pointless  soft  iron  broadswords.  These,  the  Roman  tribunes 
\mA  nl>8t*rved,  bent  after  each  blow  delivered  on  to  a  sufiiciently 
rrtri^tenl  body.  Such  a  body  they  sought  and  found  in  the  pilum 
— that  best  of  pikes  or  bayonebs,  with  which  a  man  could  parry  or 
Ibnistj  but  with  which  he  could  not  strike  or  sh^sh*     Tlie  b^avo 
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barbarian  cnme  up  fero^p  viriiits,  brandishing  his  brcadinronlt 
downward  strokes  were  parried,  and  the  malleable  iron,  gkaeti 
downwards,  bent  as  malleable  iron  will  do,  and  left  ita  gtgmiitit 
owner  at  the  merey  of  an  Italian,  aomo  five  feet  bix  iacbes  *~ 
stature,  who  then  broug-bt  into  this  sword-play  a  weapon  wbkli 
had  been  iiin^ht  to  use  puncilm^  nan  caenm.     The  flune  tactief 
succeeded  at  Culloden,  as  the  tactic  of  thrusting  and  giving  V^^ 
always  will  t^ucceed  when  masses  of  men  in  rows,   not   imlilid 
individuals  merely,  are  pitted  against  each  other  on  the  throflliiif 
veram  the  slashing  plan,  though  the  slashing  sword  at  CuUodea 
was  of  good  steel  enough.     The  point  for  our  present  porpoK  ia 
this  story  of  the  victory  of  Flaminius  over  the  Insabrian  Ofloli 
lies  in  the  proof  it  gives  us  of  the  existence,  so  lately  in  the  worMV 
history  as  BX«  224,  of  a  warrior-race  fighting  with  soft  iron  inilai 
of  steel  swords.  ^ 

The  red  kidney  iron  ore,  which  we  know  so  well  from  ihe  (m%  J 
such  large  fortunes  having  been  made  out  of  it  in  the  eomitiy 
lying  north  of  Ulverston,  and  that  other  hcniatite  kiMivni  ai 
*  hematite  brun/  '  Brauneiseuerz/  *  Sumpferz/  and  the  ^iccitlar 
iron  ore  of  Elba  and  Norway,  are  widely  *  distribated,'  Toy  nk 
in  their  percentage  of  iron,  and  allow  of  ita  being  easily  (evm  '4 
wastefully,  as  we  should  consider  it)  extracted.  In  the  metallr 
state,  iron  is  seldom  met  with  naturally ;  as  the  *  Diotionaijr  rf 
Chemistry,*  iufj  voc,  p.  ^^$,  t-ells  us,  telhric  iron  is  very  rare ;  aad 
meteoric  iron,  the  other  variety  of  native  metallic  iron,  now  thai 
tlie  common  Greek  name  for  iron  is  known  not  to  have  any  relatioo 
to  any  sidereal  origin,  but  to  express  simply  the  dew-iike  oal* 
sweating  of  the  metal  as  reduced  in  the  primitive  '  bl<»omeiii0  *  of 
those  early  Dactyli,  Elfins,  and  Dwarfs,  whom  we  know  as  *Tvlbd 
Cains,*  '  Vuleuns,'  *  Sindris/  and  '  Wayland  Smiths/  haa  lost  any 
claim  which  it  may  have  been  sti[>po8ed  to  have  had  to  Uaf 
considered  the  primitive  source  of  iron  weapons.  Hence  it  ia  of  the 
utmoet  consequence  to  keep  in  mind  the  fact  that  certain  widrlf 
diffased  ores  of  iron  are  very  easy  of  reduction,  as  tbe  ertrnplaa 
furnished  by  the  metallurgy  of  certain  African  uegroea,  and  of  mM 
tribes  in  India  and  in  Borneo,  abundantly  [>rove.  And  it  ta  p<MBtll^fl 
enough  that  iu  pre-historic  times  one  of  the  mure  caatly  redoenl'^ 
orea  of  irv>n  may  have  been  reduced,  and  even  found  to  be  mallaiUi^  I 
before  not  only  bronze  but  even  the  mode  of  reducing  a  copper  ore 
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discovered.     Still,  this  would  not  prove  that  bronze  must,  as 
fans  been  maintained^  have,  as  being   a  more  complex  invention, 
[  been  a  later  discovery  than  that  particular  modihcation  of  iron 

I  known  as  steel.     The  rigid  resistent  bronze  would  make  a  better 
wenpon,  especially  for  that  most  efficient  process   of  sword-play, 
,  'givinjj  point/  the  thrusting"  pmietim^  as  opposed  to  mere  slashing- 
earsim,  of  the  Roman  military  writers,  than  would  such  soft  iron  as 
i  in  the  aVmence  of  the  knowledge  of  converting  iron  into  steel  could 
only  have  been  available  to  the  savages  who  reduced  it.     A  pike 
'  bend  bravely/  even  when  made  of  good  steel,  and  a  fortiotl^ 
the  quotation  from  Poly  bins  shows,   when   made  only  of  nu- 
tempered  iron.     When,  however,  once  the  art  of  m^iking  steel  out 
of  iron    was  discovered,  and  soft  iron  took  on  *the  ice-brook 'e 
tamper/  the   wider   diffusion    of  the   material,    and    the    greater 
CMSilities  of  this  process  of  manufacturing  an  e<^uaily  useful  article 
oai  af  it>  caused  the  displacement  of  bronze  just  as  many  a  similar 
dtsoomy  has  causeil  the  displacement  of  many  another  i)roduct  of 
teSbomf  elaboration  by  the  introduction  of  another  and   simpler 
Me«     It  should  not,  however,  be  forgotten  that  '  cementation '  is  a 
tmlilllinary  process  to  that  of  haixlening  and  tempering  in  the 
wnitifkcture  of  steel,  that  it  is  a  process  requiring  several  days  as 
mell  as  the  combination  of  several  other  conditions  if  it  is  to  be 
Iwieccagful,  and  that  the  improbability  of  pre-historic  men  stumbling 
icsrij  and  eai^ily  into  the  knowledge  of  a  process  consisting  of  a 
\  coniiiderable  number  of  heterogeneous  operations  is,  in  spite  of  the 
now  apparent  simplicity  of  those  ope  nit  ions,  as  great,  perhaps,  as 
Uie  improbsibility  of  their  similarly  stimibliug  into  the  discovery  of 
'  trc*nze. 

I  Coming  in  the  second  place  to  the  Bronze  Age,  and  facing  the 
IJIp&fissions  hereinafter  to  be  bibliographised,  I  have  t^o  say  that,  as 
Ppfeitist  all  quotations  from  old  and  modern  authors,  and  as  against 
'all  n^cords^  by  whomsoever  recorded,  of  the  discovery  of  iron  weapons 
lio  Bronze  Age  Tumuli,  I  am  as  confident  as  I  can  be  of  anything 
ia  Anthropology  that  no  iron  will  be,  though  bronze  not  rarely  is, 
Hbiid  in  Tumnli  of  the  Bronze  Period  and  Round  Shape  in  thm 
ccMinlrjr  at  least  1  have  been  present  and  assisted  in  more  ways 
ihaa  ono  at  the  examination  of  many  *  Round/  *  Bell,'  'Bowl/  'Cone' 
hikaped  Barrows,  and  in  the  primary  interment  in  such  Barrows  I 
parit   oever  seen   any  other  metal  than  bronze.     It   is   common 
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enough  to  find  a  Saxon  burial  with  iron  and  bronze  botU  ii 
superficial  layers  of  such  barrows,  but  the  superficial  poeitiM 
such  buriala  shows  tlieir  posteriority  in  point  of  date.  The  eeiitnl 
interment  at  the  bottom  of  the  barrow  on  or  sunk  into  the  nAtml 
soil,  may  or  may  not  contain  a  bronze  da^g^er,  may  or  may  nol 
contain  weapons  of  Hint,  survivals  from,  and  religious  or  cerMioiiM 
reminipcences  of,  the  St^ne  Age^  may  or  may  not  contaiQ  Teasels  of 
pottery,  may  contain  a  skeleton  in  tbe  coiitracti'd  position,  or  bmnl 
bones  either  in  an  nrut  or  in  a  rase  of  bark,  or  simply  iiakcM]  m  tht 
earth  {T  have  seen  all  these  cases) ;  but  it  has  never  contaitied  aay 
shred  of  iron  within  my  exiierience,  nor,  as  I  believe,  within  lliat  rf 
any  person  who  can  be  trusted  to  distinguish  between  a  primarf 
and  a  secondar}^  interment. 

It  will  be  paid  by  some  in  answer  to  this  that  iron  is  osidosUl 
and  perishable  in  an  eminent  degree,  and  that  it  would  disapprir 
whilst  the  bronze  would  remain.  This  suggestion  I  will  nci 
characterize  as  one  of  the  stndy  as  opposed  to  one  of  (be  barrow, 
but  as  one  of  the  laboratory,  and  the  laboratory  witli  it^  fttronf 
reagents  supports  it  in  a  way  that  the  slow  and  wi^k  or  wbolhr 
inert  chemist r}*  of  the  deep  sand,  or  rubble,  or  gravel*fil]td  gtvm 
does  not*  Of  course,  if  you  ctmceive  a  stream  of  water^  acidttlalid 
even  slightly  witli  nitric  acid,  to  pass  constantly  over  an  tioa 
spear-head,  there  is  no  difficulty  in  estimating  the  time  which  will 
be  necessary  for  the  entire  disappearance  of  an  implement  sf*  t4^«Ud. 
But  no  such  agent  is  available  in  many,  I  might  say  most,  Broiu^ 
Period  graves.  In  some  such  gmves  you  may  find  the  objecl*  thtf 
contain  encrusted  with  a  dei>osit  of  carbonate  of  lime,  which  woiill 
have  protected  an  iron  weapon  of  the  Bronze  Period  if  there  had 
been  any  to  protect ;  or  you  may  find,  as  I  am  hajipy  often  to  haf< 
seen,  the  bones  in  a  capital  stato  of  preservation,  and  eontrasUiag  to 
great  advantage  with  the  corroded  and  •  iicrished  *  bones  of  Saaoas 
wAose  iron  weapon 9  wrere^  ntTerfkeiesg^  vcrf  present  ttiih  (Aem  ;  tir  Iks 
grave  itself  may  contiiin  a  considerable  quantity  of  free  easriiSBit 
acid)  as  other  sunk  wells  do,  and  yet  may  be  so  dry  from  eonditmi 
f>f  superjacent  and  subjjici  nt  rubble  and  soil  as  to  have  afiofdcd  as 
means  f«r  the  removal  of  any  results  of  any  slight  erosion  whiefa  its 
contents  might  have  suRcred,  The  phenomena  disclosed  by  tbs 
spada  must  be  compared  with  those  disclosed  by  the  test  luW, 
iherv  is  here  a  makro-  as  well  ss  a  fft/'/^ro-chemiatry. 
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One  of  many  other  convincing  arguments  for  the  conclusion  that 
iron  came  into  general  use  later  than  bronze,  is,  to  my  mind,  the 
fiwt  that  in  Switzerland  you  find,  as  in  the  museum  at  Bcrne^ 
bronze  bracelets  ornamented  with  beads  of  iron,  and,  as  in  a  knife 
from  Morigen,  the  blade  oF  a  cutting  instrument  made  mainly  of 
bronze  bnt  similarly  inlaid  with  strips  of  steeL  On  this,  Desor 
and  Fa\Te  (*  Le  bel  Age  du  Bronze  Lacnstre/  1874,  p.  16)  remark, 
'  Or  povr  qu^on  ait  employe  le  fer  en  gnhe  d^omement  il  fallal l  Lien 
ipl'tm  le  fini  en  grande  enfime  el  qui  il  ne  fut  pai  ires  commnn^^  The 
larger  use  of  iron  w*hen  a  tliin  blade  of  it  was  carried  on  a  handle 
of  bronze,  the  retention  by  such  iron  blades  of  the  leaf-shape  of  the 
bronze  blades  which  they  displaced  from  their  bronze  pommels,  and 
finally  the  exceedingly  rich  ornamentation  of  the  pommels  of  the 
iron  airords  found  at  that  most  instructive  discovery  at  llallstatt, 
are  all  similarly  indications  that  iron  was  of  later  introduction  than 
bronze;  that  at  first  it  was  the  scarcer  of  the  two  materials.  If, 
afterwards,  iron  was  made  a  servant  of  all  work,  and  bronze  was 
retained  simply  for  the  manufacture  of  ornaments,  as  by  our  An^lo- 
Sax0D  forefathers^  this  is  but  a  history  which  can  be  pamllelcd  by 
that  of  many  other  household  goods! 

Copj^er,  as  distinguished  from  bronze,  is,  on  a  priori  o*rnunds, 
likely  to  have  been  discovered  and  used  long  before  metallic  iron. 
For  it  ia  much  more  abundant  in  the  metallic  state  in  nature,  as 
far  example  in  Siberia,  in  the  Faroe  Islands,  in  many  Cornish  and 
IS  Bome  Welsh  mines,  in  Brazil,  Chili,  and  Fern,  and^  above  all^  in 
large  mniwep  near  Lake  Superior^  in  North  America.  And,  in 
addition  to  being  there  available  and  obvious  as  a  red  metal — or, 
imleed,  (Ae  red  metal — copper  is  malleable  and  ductile  immediately 
sfter  ftiaion,  and  acfinii*es  considerable  hardness  ip^^h  mixed  wilh 
eiker  metaU.  These  last  five  words  from  the  ^  Dictionary  of 
Cbemistry/  ittth  roc,  *Coppr/  bring  us  face  to  face  with  the 
qnotion :  Wliere  was  made  the  discovery  of  the  advantages  to  be 
gajoed  from  alloying  copper  with  tin»  and  so  ol)tiiining  bronze? 
It  wnM  of  coarse  likely  to  be  made  in  some  district  in  which  the 
ofoa  of  these  two  metaU  were  to  be  found  in  proximity.  There  are 
three  «ueh  areas.  Firstly,  Cornwall :  but  aa  a^inst  the  claims  of 
inir  fvestemmoet  county  are  to  be  set,  not  only  the  ratiocinatively 
Wfiglsljr  words  of  Caesar  as  to  pi^  or  in^-ts  of  bronze,  Aere  ittHntHf 
imptfrMo,  bat  many  materially  ponderable  arguments  in  the  shape 


666 


ON  THE  THBBE  FERI0D8  KHOVTK  AS 


^ 


of  bronze  celU  themselves  demonsinibljr  ftko  imparted  at  mfn- 
factured.  Secondly,  Kborasan  :  as  to  the  existenoe  of  till  ta  vhkb 
district  we  have  hinU  from  Strabo  and  from  Bamoi,  bot  haxt 
lately  had  full  and  authentic  information  funuBbed  ta  at  in  a  pipvr 
written  by  the  late  illustrioas  Von  Bacr  but  twelve  daym  btlbrtlui 
death  on  November  28th,  1876^  and  published  in  tbe  ^  Anjitv  fir 
Anthro|K)logie/  ix.  4,  p.  262.  It  appears  that  the  Vice-Pfwilait 
of  the  Im]>enal  Geographical  Society  of  St.  Petersbiir;^,  H«rr 
Semenow,  at  the  instance  of  Von  Baer,  procured  the  follotirtiif 
report  as  to  the  existence  of  tin  and  copper  and  other  minctmls  ia 
the  neighbourhood  of  the  places  toleral)ly  familiar  ta  taa»  aa  U«iil» 
Mcrv,  and  the  Bamyan  Pass.     Here  is  the  Report  :— 


*  £ia  Bewolmer  der  Sta<lt  Meachbed,  AgA  Mam«d  Kft*ym  Ragln, 
erne*  der  vioUa  Kupr«rber>pviurke  in  Cbonmnii^  tboiUa  inir  mil*  da*  M>  i 
(1  F&TMMigtt  ^Mwiiherad  7  Went)  von  der  St«dl  UtMlkM  Uiot  Abot  mt  4b  J 
tteu  Lager  Ton  Zian.  Eisen,  KupfeTf  Scliwefol  und  Bid  tidlodcn  u»d  1)6  ] 
von  M«»i;hbed  edii  Zinnber^werk  dm  4ogeiiumU  RftboCgv  AlokiifaMid  iia.  UtO*- 
ik^igWfc  di«t«r  Ajig^bon  Ui  bekmfUgi  duirh  den  Vanl«k«r  d«r  twmU^m^  %m^ 
niAanwduJi  in  Chomtiin,  den  Buchnn;ii  H«dachi  llifmbJin  dm^  woU  **^^**T1  lil  ^ 
der  btttdgen  G«gend  und  mii  ▼iobm  F6non«&  di»  nek  all  Boifw^rfciMMiB  Ir 
ftuliAfiig«n :  auaserdom  hftba  Itk  mioh  fhdiMli  von  6&uk  V^rko 
tibsrseugi  durcb  UeberfluBn  vvti  ci linemen  WnsdikHigtn  iiad  1 
einbeiiuiichcir  Arbeit,  Widcbc  &u»  dem  Ziiiu  d««  Ortei  gefinlqpl  a^A  nrk  mk  St 
B««itior  Mgien. 

'  Nndi  d«&  Aoaugen  der  Knufloato,  die  durcb  BnoddtbitercaMm  mil  Mev  fi 
Vnrbiiuliif^p  ttUshmh  «ind  die  bcrgigon  Tlieile  Turkmenicai  dm  nn  fft-immT  Ttie  it^ 
geaoninten  wird,  iibtsrbttupt  rncb  «a  vartobiedcueo 
Zitm  vorSadol  Geoauere  X»cbriehien  j»Jc»cb  uber  dlcsen  QeawneUiid  1 
in  der  AiMnrbeitung  dor  Tagt^bucber  ineiner  R«ii»«ii  im  nonlMidHai  J 

*Hi«nin  teiirdU  dor  GebolmnUi  Hotmiaow  :  "DieM  Kaebrklitett  «M  1 
B«iltUiiiig  gvHunttMll  und  itdtgeibeill  v€m  einem  Keieeaden,  dm  Im 
Q«Qgr»|ibiiwbeii  Gt— Ibobill  und  dm  fiorni  Gluchowdrol  dnt  Bdm  andi  dm  IViim 
(MoMbbitdu)  tu  8tniide  gi»bniobi  hat*     Er  hdmlk  OgmodBik^v.**— I*. 

'Diete  Nic4iri«bten  uuicb«n  ee  b^icbit  wkbiiwbattdkbf  dmm  «u  der  viebtt  1 
amn  in  den  Euiuen  von  Amyrien  und  Baby  looks  geAindnn  kal,  ^ 
Qigend  vi>ti  CbcmuMan  k»ui,  wo  mma  did  DmngincMr  sn  ra«b«a  hahttm  wifd.  lili 
Wflit  bin  djM  Vorkommrn  dm  ZinM  nicb  fnitrttckt^  ob  bii  sum  Qimyna  Pto^  dmim 
anturlicbe  Tbor  tru  Hindukii«ek  ntu  Afi^liAtiUun  und  Indlen  in  dm  Jleirhli'-^  -*" 
Oriw  btUlittt  bleibt  nucb  kUnfligen  UMtCEnuubiingi^  ▼orbebnllea*  Umm  ahm  Ui  sv 
Enidockuiag  der  Zouagruben  in  CumvBllLi  nllce  Zina  sn  iIki  Hdm  Biimmu^  #1  li 
allan  LAmfim  dee  HItteUisdievben  Meeree  and  tn  i 
r  Ocgend  bnm,  mfinble  kb  docb  besweifeln/ 


There  u  yet  a  third  locality  in  which  coppt^r  aitd  tin  U9  \ 
in  a  c?ondition  of  proximity^  which  may  well  have  lod  lo  Umt 
binatiuQ  of  them  into  bronze.    Thi»  locality  b  no  hm 
and  no  le«e  ancient  a  i»eat  of  human  bistoryj  than  tha  rcgioQ  IjWf 


THE   IRON,    THE   BRONZE,    AXD  THE   STONE   AGES.  667 

el  ween  Birmah  and  Banca,  inclusively.  This  is  what  Mortillet 
writes^  *  E<;vue  d'Aothrop.'  i,  v.  li^jj,  p,  653 : — 

*  R«fie  le  gronpe  de  rextrftme  Orient  Aiiiatique.  C'est  1^  ^Tidemment  oh  il  fatit 
eberchor  I'origme  du  brunxe.  Les  firincipiiux  giaemeDts  toot  dAnn  \m  preftqu'lle  de 
Mftliom  «t  tttrtout  dana  Tile  de  Banc&p  niaia  ik  a'^tendent  diui»  d*autretf  llets  da  la 
Sonila  «t  rcmontcnt  jitaque  dana  1' empire  Birmiu  oil  retain  esit  encore  exploit^  ac- 
loelieixMml  dona  le  dL^triet  de  Merguy,  €e  odndnl  duu  tous  oes  gi^umentii  se  recuetUe 
d»  U  tuaid^sna  la  plus  simple  et  plus  fncile  daiu  les  itllaviouA.  Ce  aont  bien  certaitie- 
meni  \m  alluviuoa  lea  plua  ricbea  du  monde  ea  ^toin  et  ccU&i  qui  occupent  In  plut 
gvaiKlo  ^teDdiie.  II  est  dono  tout  naturol  quo  ce  aoit  celles  qui  leu  premieres  aient 
ftttir^  raUt»Dti<j»Q  de  rhormoe.  La  cuivre  se  rencontre  dans  lu^  memes  ndgiont.  Tuut 
1«  moode  ctitmalt  ka  gidemoDtii  du  cuivre  den  Ilea  de  la  Sonde,  Timor,  Mac&ssor, 
Borneo.  1a  Blrmanie  aiiglai«e  preieute  dea  minea  de  euivre  k  cAiS  dea  aes  ex:plt»itar 
tloav  d^^tftin.  Lepaja  ae  trouve  dune  d<ms  leu  inciUeurea  oonditionn  pour  avoir  vu 
Ik4ttre  l^mduntrie  du  bronze,* 

Von  Baer  himself  Ar.,  thinks  that  Ceylon  may  very  prohaUy 
have*  been  one  source  whence  tin  was  pRKJured  by  the  Phoenicians 
trading  for  it  with  the  Malays,  aa  they  traded  doubtless  with  them, 
at  second,  if  not  at  iirst  hand,  for  the  cinnamon  which  still  retains 
its  Malay  name,  little  altered  though  it  has  passed  through  the 
mouths  of  so  many  Western  races,  I  a  little  doubt  the  correctness 
of  the  introduction  of  the  !^^alays  into  the  picture  ;  for  if  the 
Mahiys  brought  bronze,  or  even  only  the  ores  of  either  or  both  of 
the  metals  forming  it,  to  meet  the  Phoeuicians  at  Ophir,  it  is 
difficult  to  uoderstund  how  they  should  have  failed  to  carry  the 
knowledge  they  could  not  thus  have  failed  to  gain,  with  them  on 
their  colonising  ex|>i4itions  over  Polynesia.  Yet  Polynesia  was 
in  the  Stone  Age  till  quite  recently,  though  the  common  fowl  and 
the  pig  had  been  carried  to  some  of  the  most  remote  of  its  islands, 
And  the  dog  even  to  New  Zealand,  in  times  beyond  the  memory, 
if  Dot  beyond  the  traditions  of  the  natives,  and  long  before  they 
came  into  rapport  with  Europeans;  and  we  learn  from  Mr.  J.  Craw- 
furd,  *  Trans,  Ethn.  Soc./  iii.  1865,  p,  353,  that  it  was  the  Gentoo 
traders  of  the  Coromandel  coast  who  brought  tin  from  Malaysia  to 
India,  when  the  Europeans  first  came  into  relation  with  Malaysia 
in  the  i*arly  years  of  the  sixteenth  centuiy. 

There  can  be  no  doubt  that  many  of  the  bronze  weapons  now 
found  in  this  country  were  imported  aa  made  op ;  if  my  memory 
does  not  deceive  mc,  hollow  bronze  weapons  have  been  found  upon 
our  sooth  coast^  containing  still  the  cores  on  which  they  had  been 
moalded  for  the  use  of  our  natives,  who  were  balked  of  them  by 
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the  shipwreck  of  the  vessel  laden  for  them.  On  the  other  hanJ, 
masi^es  of  bronze  in  the  roug^h,  pigs,  that  is,  or  even  ingots,  hafe 
also  been  found  in  this  country,  together  with  smelting  appantm 
and  moulds ;  so  that  bronze  must  also  have  been  worked  np  here, 
as  there  is  abundant  evidence  (see  Klemm,  'German.  Alterthumt- 
kunde/  1836,  p.  151)  to  show  it 'was  also  in  Germany.  Evenr 
nation,  the  most  refined,  perhaps,  not  more  than  the  most  bar- 
barous,  has  its  own  fancies  as  to  the  patterns  of  its  own  weapon*, 
as  much  as  its  own  clothes,  its  own  architecture,  and  its  nm 
ceremonials :  and  this  feeling  of  independence  would  shortly  evvke 
a  demand  for  the  raw  material  and  a  production  of  mouldiiii; 
apjxiratus.  A  very  instructive  story,  bearing  upon  the  pnesiHe 
working  of  this  desire  for  variation,  i«  told  by  Major-Gentral  Imjh 
Fox,  F.R.S.,  in  a  paper  on  *  Primitive  Warfare,'  read  by  him  Jane 
5,  1868,  at  the  Royal  United  Ser\ice  Institution.  As  the  paper 
in  question  was  printiKi  only  and  not  published,  it  may  be  allowable 
here  to  ropn>duce  it.     It  runs  thus: — 

*  Tlio  next  pHncipV  which  we  ?haM  have  to  consider  w  thftt  of  var'ation.  \T»Tr.gH 
A:l  ilie  pntduou  tif  the  mv^t  primitive  races  of  man,  we  find  endlcM  variatiunt  in  tha 
firms  of  ih'.  ir  imi>Iem«-nts  ill  of  the  mo>t  trivial  charactern.  A  Sheffield  maaufACtanf 
inf«»nnc<l  me  that  hf  ha-l  Utfly  receive  1  a  wooden  moilel  of  a  d«gijeT-Uvif  fn« 
Mi»^.i«hiri\  m  nlf  by  an  Arah  who  dt:i»ired  to  have  one  of  rteel  ma<!e  eiactW  like  ii. 
aixi-nlin-ly  my  inf'>rmaT:t.  thinkinjjr  he  had  found  a  convenient  market  for  the  sJe^^f 
such  wia{mn^,  Clm^truv*tit1  <ome  hundreds  of  blades  of  exactly  the  same  pattern;  f« 
arriving  at  their  de>tin.itii>n.  however,  thry  were  found  to  he  unsaleable.  Alth-tiijrli 
prtoiMly  of  the  same  ty|<*  as  th.»-e  in  jjvnenl  u*e  about  M<i(^lore.  all  of  whieh  to  lh» 
KT:n»|»e.in  ove  would  Ik.-  con>:dere«i  alike,  their  uniformity  rendered  them  nn»nit^  » 
the  re4|uirem'  nt»  of  the  inhabitants,  eai.*h  of  whom  pride<l  himvelf  up'«n  |HHi— 'ntf  kit 
own  |t;irticular  |»att' m.  thi-  peculiarity  »»f  which  consisted  in  luvin^f  muc  alnnMt  mr 
jterceptible  ditference  in  the  curve  or  breailth  of  the  blaiie.* 

r«^r?ons  who,  like  myself,  intline  to  the  belief  that  the  rpp«w 
rcumd  the  Bay  of  Benf>al  wtre  probably  the  seat,  not  only  of  the 
discovery  of  the  stream-works  oxide  of  tin,  but  also  of  that  of  it* 
alloy  with  copper,  will  be  tempt e<l  to  assign  more  weight  than  i»  due 
to  the  fact,  or  su|>|>ostHl  fact,  of  the  bronze-swords  havin<^  such  small 
handles,  as  it  may  be  thoujjfht  Hindoos  or  people  like  them  wouU 
haw.  I  am  not  «niite  cK-ar  that  this  bronze  sword,  li*af-shapeJ  f^r 
otIuT,  has  always  a  verj'  small  hilt ;  certainly  in  some  cases,  if  we 
imaj4"im»  the  hilt  to  l>e  wnipi>e<l  round  with  leather  or  other  mat rriil 
suitable  for  the  purpose,  it  will  not  turn  out  to  be  at  all  too  ^mall  for 
the  grip  of  an  ordinary  English  hand  of  the  present  day.     At  any 
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ate  there  caD  be  no  doubt  that  in  this  country  tlie  sMetons  of  tl»e 
Bronze  Period  belonged  to  much  larger,  and  strooi^erj  and  talker 
men  than  did  the  skeletons  of  the  Long  Barrow  stone-using  folk 
^'ho  procured  them.  In  some  parts  of  England  the  contrast  in 
this  matter  of  eize  between  the  men  of  the  Bronze  and  those  of 

■  the  Stone  Age  is  as  great  as  that  now  existing  between  the  Maori 
and  the  gentle  Hindoo;  and  in  some,  though  not  in  all,  parts,  the 
Bronze-users  appear  to  have  as  entirely  extirpated  the  Stone-users, 
ais  the  Maoris,  in  their  cannibal  days,  would  have  extirp.it©d  any 
similarly  weaker  race.  The  Jaets  as  seen  by  me,  when  in  company 
with  Canon  Greenwell,  and  upon  other  occasions,  appear  to  me  to 
justify  some  such  statement  as  this,  as  to  the  introduction  of  bronze 
into  this  eountiy.  The  stone-using  inhabitants  of  Great  Britain, 
if  not  also  of  Ireland,  may  have  had  their  first  introduction  to  a 
knowledge  of  bronze  in  the  way  of  peaceful  barter  and  commerce. 
Some  probability  is  given  to  such  a  view  as  this  by  the  fact  that 
Bome  of  the  earliest  bronze  axee  are  evidently  moulded  upon  the  pat- 
tern furnished  by  stone  w^eapons,  just  as  in  North  America,  where 
there  was  a  Copper  Age,  the  copper  aiTow-heads  are  modelkd 
(see  Lubbock,  *  Pre-historie  Timcs,^  see.  ed,,  1869,  p.  245)  on  the 
type  of  their  stone  ones.  But  witli  improved  and  advanced  Bronze 
weapons  in  this  countrj^  we  find,  invariably  witliin  my  experience, 
an  improved  and  advanced  race  of  men,  so  far  as  powerful  limbs, 
tallness  of  stature,  and  capacious  crania,  do  make  one  race  of  men 
superior  to  another.  This  race  of  men,  besides  their  physical,  pre- 
eent  us  with  many  ceremonial  and  other  ditferences ;  their  burial 
mounds  are  round  ;  their  pottery  is  of  another  kind,  ur  kinds  rather, 
as  they  have  funeral  as  well  as  other  wares,  the  furmer  of  which  the 
stone  men  had  not ;  the  ornaments  they  buried  with  their  dead  are 
of  a  difTerent  kind,  type,  and  material  ;  finally,  the  numbers  of 
dead  interred  in  round  barrows,  and  the  numbers  of  round  barrows 
themselves,  are  very  much  greater  than  those  of  the  dead  interred 
in  long  barrows,  and  than  those  of  the  round  barrows  themselves. 
AJI  this  seems  to  me  to  point  to  a  conquest  of  this  country  having 

■  been  effected  by  Bronze-usiog  invaders,  who  came  in  great  numbers, 
probably  as  has  been  elsewhere  sugu^ested,  from  the  Cimbrie  penin- 
sula, which  was  once  again  in  the  Iron  Age,  viz.  in  the  Iron  Age 

■  of  Swegen  and  Cnut,  an  officina  gentium  vktricMm,     If  the  Danes 
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the  adoption  of  improved  weapons  of  war,  as  tx  ifp^fien  tliqr 
in  the  Bronze  Age.  and  de  facto  in  the  Iron  Ag«,  of  the  mhabftuti 
of  these  islands,  Sehleswig^IIolstein  might  6tiU  haviQ  been  nn 
appanage  of  Denmark. 

I  take  this  opportunity  of  remarking  that  anybody  who  wB 
take  the  trouble  of  reading  the  few  lines  which  come  in  HmoJ*! 
*  Works  and  Days,'  i44-i48»  just  before  the  often-quoted  liiie  Mfti 
the  sequence  of  the  Bronze  and  Iron  Ages,  will  find  thai  lie  W 
somehow  become  as  much  impreased  with  the  vaat  mu^  and  bnilf 
strength  of  the  bronze-nsing  people  as  I^  in  spite  of  the  omivllf 
accepted  etatements  as  to  the  small  hands  of  the  men  of  UhI  cn^ 
have  become  from  actual  handling  of  the  hones.  Brooxe  Aft 
tumuH,  however,  may  have  been  excavated,  indeed,  as  tbe  kisAoiyrf 
the  examination  of  the  Tomb  of  Theseus,  at  Scynts^  showi,  Ikf 
actually  were  excavated  in  the  days  of  the  very  early  baidi^  isA 
as  the  one  just  referred  to» 

Virgirs  line 

'Grmndiftqae  effoAis  mtrmbitur  on*  iriTttl^rit* 

expresses  the  tendency  to  magnify  the  size  of  such  IromrmUn;  ilil 
there  was  solid  fact  for  what  Hesiod  wrote,  /.  r .,  and  Otrid  m^U 
have  giv^en  more  space  to  insisting  upon  this  very  dtstinctjf«dii>> 
racteristic  of  the  Bronze  Age,  than  he  hae  in  his  reprododisn  rf 
Hesiod,  Metamorph,  i.  125-127  ; — 

■IViiiA  pool  itUm  iuco«ffit  «bone»  prolfli, 
Kco  loidomtA  tADMn:  i)e  dura  cH  tttliaui  fcrrow* 

In  modem  Europe  we  have  but  some  half-dozen  millions  of  ma 
under  arms  at  the  present  moment,  and  we  have  tost  by  war  in  Iht 
last  twenty-five  years  something  under  a  couple  of  millions  <»iily,  kj 
the  accidents  inseparable  from  mmlern  fighting ;  and  it  ts  dtflboK 
for  us,  consequently,  to  realise,  even  approximatively,  the  tefftUt 
eonditlons  prevalent  in  the  'bella^  horrida  l»4*lla*  of  th«  Bfoaw 
Age.  Hesiod  appears  to  have  been  much  impressed  by  what  to* 
dition  told  him  of  it;  he  does  not,  however,  apjiear  to  have  llio^gfcl 
his  own  time  so  very  much  better,  as  we  have  such  g^ood  rcasoa  far 
thinking  ours  is. 

I  have  sometimes  thought  that  the  comparison  (for  whidi  nt 
Max  Miiller,  Lectures,  11.  p*  i^S,  8th  edition,  lH75)liy  the 
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iters  of  copper  to  the  muscles  or  flesh  of  an  animal,  may  really 
►ve  been  a  comparison  of  greenish  bronze  to  mueeles  taking  on  a 
sh  hue  from  decompositioDi  and  that  we  should  thtis  save 
res  from  supposing  that  copper,  which,  as  a  metal,  is  eminently 
*  should  have  been  contrasted  by  our  forefathers  with  some*' 
iron,  to  wit,  which  they  compared  to  blood.  At  any  rate, 
Ting  both  mjrthology  and  pathology,  I  may  eay  that  Sir  John 
has  given  us  excellent  reasons  for  doubting  whether 
or  at  least  the  western  part  of  it,  ever  went  through  a  pure 
filage,  as  America,  so  rich  in  native  copper,  did.  And  as 
is  metallic  tin  being  used  for  weapons  at  least,  I  have  come 
pan  only  a  single  statement  which  could  bear  such  a  meaning  ; 
statement  is  given  by  Klemm,  *  Germanische  Alterthumskunde,* 
19,  in  the  following  words:  *Ein  Stiick  aus  reinem  Zinn  fand 
oKam  in  der  Ruhenthal  Grabstattc/  s*  8»  105,  It  is  plain,  how- 
ver,  thai  this  may  have  been  a  '  find  *  of  an  ornament  as  dis- 
led  from  an  implement  made  of  unnlloyed  metallic  tin. 
There  are  two  Greek  words  standing  at  the  end  of  line  612  of 
'Agamemnon*  of  Aeschylus,  which  mean  *  baths  for  copper/  but 
are  usually  translated  *  dyeing  of  copper '  and  ore  supposed  to 
proverbial  mode  of  indicating  an  imj>oasibility,  or,  as  the  Ger- 
put  it,  an  *  Unding.'  I  strongly  suspect  that  these  words 
ve  attained  this  secondary  signification,  not  from  any  reference  to 
ring,  but  simply  to  'tempering,'  and  that  the  mode  of  temper- 
VroQxe  ha?ing  been  a  secret,  it  has  to  be  considered  sometliing 
and  ultimately  contra-nainral.  If  this  suggestion  is  true,  we 
in  it  a  fresh  argument  for  the  view  which  t4?aches  that  the 
very  of  alloying  copper  with  tin  was  extra-European  in  origin. 
is  another  new  argument  for  the  same  conclusion,  and  for  the 
Snilbry  to  it,  that  bronze,  like  the  Jade,  Jadeit,  and  Nephrit  of 
preceding  or  Stone  Period,  and  like  all  imported  articles  in  such 
most  have  been  scarce  and  highly  valued ;  and  this  argument 
in  the  fact  tliat  the  nee  of  stone  weapons  survived  so  long  after 
intxoductioD  of  this  alloy.  This  was  forced  upon  mc  in  the  ex- 
this  year  of  certain  barrows  in  Somersetshire,  proved  to 
af  Ihe  Bronze  Period  by  the  discovery  in  them  of  bronze  weapons, 
irHb  burnt  human  bones,  in  which  worked  flints  were  in  such 
ibomliiDce,  that  had  it  not  been  for  the  di^overy  of  the  bronze 
mplcmcnts,  we  might  almost  have  supposed  that  we  were  dealing 
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with  iDtormoota  of  the  Stone  Age.  Theae  barrows  w^fe  m  i 
district  (tbut  of  O^tle-Cary)  the  surface  strata  of  wlucli  ai«  Um 
down  in  the  lower  secondary  forraatioUB*  yet  the  worked  flinta,  lad 
they  not  only  •  strike-a-lights*  or  '  thumb-flints/  but  scmpenii  < 
as  abundant  as  they  might  have  been  in  a  tumulus  a|iQ€i  m 
down.  Their  varied  quality  and  great  quantity  render  it 
Bible  to  think  that  they  are  in  such  a  district  merely  thrown 
ceremonia!l3%  and  are  evidence  to  the  efiect  that,  thoo^h  tin  ii 
copper  were  available  enough,  and  side  by  side,  at  no  j 
than  Cornwall)  tho£»e  particular  deposits  had  not  then  been  i 
for  the  manufacture  in  question. 

Let  us  now  pass  to  the  Stone  Age.  I  have  not  the  kiiowk4|l 
requisite  for  subdividing  the  Bronze  Age  into  distinct  periods  ;SBi 
looking  at  the  question  in  the  light  which  played  over  tim 
setslure  hills,  when  I  was  employ ed,  as  just  now  stated,  apoa  ^ 
I  doubt  whether  any  subdivision  of  it,  as  it  was  in  Eogfauid,  CM 
be  justified.  A  Copper  Age,  no  doubt,  must  have  existed,  tod  4ii 
exist,  in  America,  antecedently  to  the  Age  of  coppeir  allojrtd  intk 
tin ;  but  there  is  no  evidence  that  it  ever  existed  in  England,  st 
least  More  may  be  said,  on  the  authority  of  Polybifui  aad  oil  otte 
evidence,  for  the  subdivision  of  the  Iron  Age  into  two  pefiods»  cm 
of  whichj  the  earlier  of  course,  had  not  learnt  the  art  of  ieaipsrisf 
iron,  whilst  to  it  a  second,  '  the  age  of  steel,  succeeded  then/  Bsit 
as  regards  the  Stone  Age  we  have  no  need  to  have  recotuiN^  to  ] 
probable  arguments  and  a  priori  evidence.  There  is  no  doubt ' 
ever  that  the  Stone  Age  is  divisible  into  two  great  jieriods  Vfm 
several  principles,  which,  however,  make  their  several  sections  ia 
the  same  plane.  We  can  look  at  a  stone  weapon  and  ask  oaiadtw 
one  or  other  of  these  three  questions  ;  firstly,  was  it  intended  to  ho 
used  in  the  hand,  or  used  as  hafted  ?  Secondly,  has  it  been  polishil 
and  ground  up,  or  has  it  been  lefl  simply  chipped  over  witli  em^ 
choidal  fractures?  Thirdly,  was  it  fouud  in  company  with  poUeift 
however  rude,  or  was  it  found  in  some  river  gravel-lied,  in  compCBy 
with  no  other  evidence  of  human  handiwork^  bat  with  the 
of  mammolh  aud  rhinoceros?  If  a  stone  w^pon  is  so 
that  we  can  see  that  it  was  intended  to  be  stuck  into  a  haadk  M 
haft,  and  if  it  is  polished^  we  may  %e  sure  that  it  bdoogod  to  S 
later  than  the  mammoth  period  in  this  country,  and  Qml  H  ou^ 
bo  spoken  of  as  Neolithic  in  contradistinction  to  the  Fsksobkii 
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ipons.     It  is  true  that  in  the  great  factory  for  flint  weapons, 
phich  had  been  described  by  Major- General  Lane  Fox  ('  Journal 
Lnth.  Inst./  V.  3,  1876)^  at  CSssbury,  an  implement,  or  implements, 
ihich  oould  only  be  used  as  held  in  the  naked  band,  came  out 
og  the  period  of  the  excavations  carried  on  there,  and  amongst 
liitudes  of  *  celts,'  which  were  as  obviously  intended  to  be  used  in 
lies.    But  survivals  were  not  unknown  in  the  great  Stone  Age 
ay  more  than  in  our  great  Steel  Age ;   and  for  the  very  various 
aipulative  processes  connected  with  the  working  of  a  Flinl*mine^ 
ilh   itfl  tortuous  galleries,   necessitating  an  amount  of  *  body- 
ling  toil*  no  vmy  inferior  to  that  necessitated  by  the  galleries 
modem  coal-pit,  a  pointed  stone  weapon  which  had  a  blunt 
Itted  for  a  hand  grasp  would  not  rarely  have  its  advantage. 
ue  fact  that  at  Cissbury,  as  also  at  Grimes  Graves,  in  Norfolk 
ffor  which  see  'Journal  £thn.  Soc,,'  N.S.,  li.  p.  214),  and  at  Spienne, 
Belgium  (for  which  soe  *  M6ra.  Soc,  Sci.  et  Arts  du  Hainaut^' 
1866-7^  p.  555),  it   was   found   worth  while   to    undertake   and 
Eeeate  such  extensive  works  as  are  those  flint-mines,  enables  us 
realise  the  meaning  of  the  words  'Stone  Age^  very  vividly, 
demand  for  these  weapons  was  so  great   that  it  was  found 
ble  to  go  through  all  this  toil  t'O  supply  it ;  the  margin  of 
|«  which   made  it  profitable,  lying  in  the   mincralogical 
tliAt  a  flint  taken  freshly  out  of  its  chalky  matrix,  and  retain- 
it«   normal   hygrometric   properties,    is   more    workable    and 
ic  than  a   flint  which  has  been  rolled  about    the  world    in 
jter  mare  per  ierram,     A  modern  workman  will  break  flints 
from  the  chalk  for  a  shilling,  whilst  for  an  a^oa!  amount  of 
fur  gravel  pebblea  he  will  charge  you  eighteen -pence.     It 
sem  something  of  a  contradiction  to  the  principles  of  the 
leoltty  of  the  period  of  handled,  with  that  of  polished,  as  opposed 
chipp**d  flints,  to  say  that  the  flints  manufactured  at  Cissbury 
with  the  few  exceptions  alluded  to,  all  intended  to  be  fitted 
handles,  and  yet  that  they  were  all  left  unpolished ;  but  the 
of  ix>lishing  a  flint,  when  fnely  chipped,  as  these  are^  is  a 
easy  one,  involving  only  the  use  of  a  little  sand  and  water 
(to  rub  the  broad  chipped  cutting  edge  into  smoothness,  on  a  stone 
modem   savages   use   for  the  purpose  ;   and  the  modern 
[>ry  of  metal  weapons  shows  us  that  weapons  and  imple- 
Qentfi  of  aU  kinds  aroj  from  certain  considerations  of  expediency, 
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stored  and  stacked  id  an  unfinished  state,  before  being  sent  ooi  oa, 
or  for,  sule. 

One  point  I  sliould  wish  here  to  put  upon  record^  relattrdj  i» 
the  excavations  at  Cissbury.  In  my  paper  on  *  The  AniiDnl  B^ 
nmins  found  at  Ci&sbury/  published  in  the  Journal  of  the  Antlifpy. 
Inst,  for  July,  1875,  vi,  p.  22,  as  also  in  *  British  Bairowv^'  p.  74I 
(this  volume,  Articles  XVII,  XIX).  I  expressed  myself  as  baviif 
been  much  impressed  by  what  I  had  seen  to  the  effect  iJiai  tit 
pitfal),  especially  as  eked  out  with  certain  acc^sorieSt  had 
for  a  great  deal  in  the  economy  (if  this  be  not  to 
word)  of  the  Stone  Age,  In  the  earlier  of  the  two  phwei 
to,  I  say:  *  Hurdles  of  gorse  probably  were  arranged  on  llw 
ciple  of  the  wicker  hoops  in  a  decoy,  and  it  is  easy  to  •§• 
by  such  a  plan,  eked  out,  perhaps,  by  the  firing  of  hespe  of  lis 
same  useful  material,  a  wild  bull,  or  a  herd,  might  be  drhna  e^m 
a  pitfall."  In  the  latter,  I  aay :  '  It  requires  a  greats  cflhrt  d 
imagination  on  our  part  to  imagine  a  pack  of  wild  doga  oo-opeialim 
with  priscan  men  in  driving  a  herd  of  wild  cattle  or  wild  ]iigs(1nlh 
of  which  were  represented  in  the  Cissbury  Pits)  along  a  iraok  in 
which  a  pitfall  had  been  dug  and  covered  over.  Still  wlial  wf 
know  justifies  us,'  &c.  When  1  wrote  these  words;  1  vnm  wjy 
distinctly  of  opinion  that  the  suggestion  tbej  oooiUin  vai|  liov* 
ever  obvious^  yet  entirely  an  original  and  novel  one  ;  I  waa  fnUf» 
yet  not  unpleasantly,  undeceived  a  few  days  ago,  when  Terifynigt 
as  it  is  always  well  to  do  by  often-quoted  lines,  the  lines  U 
Lucretius,  v»  J285.  I  *  tried  back,*  as  I  have  beard  it  expfonrf 
elsewhere,  to  the  preceding  context,  which  greatly  fascinnted  M, 
not  only  by  its  grand  roll  and  flow,  but  ako  by  the  singulafly  ckir 
insight  which  it  gave  me  into  the  way  in  which  ita  antlior  hal 
fiioed  the  great  problem  of  Kulturgeschichte/  In  that  eooletll 
eamt,  to  my  great  surprise,  upon  two  lince,  1149-1250,  whklieMF 
tain  a  suggi^stion  at  once  half-coinctding  witl),  and  half-conimdirtiig 
my  own  as  just  quoted.  Lucretius,  undoubtedly,  can  claim  piriodlj 
as  to  the  part  of  his  hypothesis  in  which  he  and  I  agree  |  and  ftt* 
haps  I  had  better  not  claim  originality  as  to  either  part  of  siiie; 
but  this  question  is  of  little  coaaeqaenoe.  Here  are  tiie  lin«  if 
Lucretius,  v.  1249-1250;— 


*Snm  town  Atque  igni  pdui  mA 
QuAm  M*pLrp  pUgis  i^Ititiii  oanibaiyw 
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To  tills  diBquieition  on  the  several  Ages  of  Iron,  Bronze^  and 
ttne,  I  will  here  append  an  account  of  the  disinterment  of  a 
ton  of  the  Iron  (Roman)  Period,  which  took  place  by  the 
ion  of  the  Earl  Bathurst,  on  August  37,  in  Oakley  Park, 
'  dniillg  hfttvy  rain,  in  the  presence  of  the  Hon,  Mrs.  Lennox,  the 
Hod*  MiM  M.  Ponsonby,  Professor  A.  H,  Church,  Christopher 
Bowlcy,  Esq,,  B.  A.  Anderson,  Esq.,  E.  C.  Scwell,  Esq.,  and  myself. 
The  skeleton  was  contained  in  a  stone  cofliUj  covered  by  a  flat  stone 
•Ub,  much  of  the  same  character  aa  the  undoubted  Roman  coffins 
fomid  at  York  and  elsewhere  in  England,  though,  unlike  many  of 
tbeCD,  it  contained  no  relic  besides  the  skeleton  itself,  and  a  Roman 
mil,  of  a  type  known  at  Cirencester.  The  dimensions  of  the  coffin 
wmmt — 

S  Length        .        .        .        •        7'     l" 
Width  At  N.E«  end 
Width  ftt  S,W,  cad 

iLeogih 
Width  at  N.E  end 
Width  mt  S.W,  end 

Its  bearings  were  from  N.E*  by  E.  to  S.W.  by  W,,  a  rather 
unofiml  orientation,  it  being  more  common  to  find  the  feet  at  a 
petnl  »  little  south,  than  at  a  point  a  little  north^  of  the  rising 
flm,  deiibs  being  more  numerous  in  the  winter  than  in  the  sum- 
quarters  of  the  year.  The  head,  however,  waa  at  the  north- 
ovtward  i»nd»  and  this  appears  to  make  it  prol^able  tliat  this  coffin 
r  as  far  back  as  the  time  when  the  Romans  had  relinquished 
tKe  practice  of  cremation,  without  accepting  the  religion,  or,  at 
1m^  the  religious  practices  of  Christianity;  io  a  time,  that  is, 
between  the  death  of  Severus,  in  the  first  decade  of  the  thii'd,  and 
tbe  noesflnon  of  Constantine,  in  the  first  decade  of  the  fourth 
oentary,  a,d.  The  skeleton  was  in  good  preservation ;  the  only 
dtdnrbanee  to  which  it  had  Ijeen  subjected,  of  a  violent  kind, 
prertotti  to  our  exploration,  having  been  quite  recently  inflietcd 
by  aome  gay  young  anthropologists  from  the  day  school,  who,  in 
defiMce  of  the  school-board's  inspector,  had,  in  their  zeal  for 
idlttee^  been  poking  sticks  through  a  chink  at  the  north-east  end 
of  the  coffin,  and  had  slightly  displaced  the  skull  inwards,  besides 
imoBging  its  outer  table  and  ex|>osing  the  diploe*  The  lower  jaw, 
lioimer,  had  not  been  displaced.  On  the  back  of  the  skull,  and 
ibo   around   the   first  cervical  vertebra,  there   is  a   considerable 
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deposit  of  lime,  probably  the  remaind  of  quiddime  whkk  tbt 
BomaoB  often  put  into  their  eofBns,  as  may  b^  mim  to  giMl  idiu* 
iage  in  the  mudeiim  at  York*  I  did  not  observe  this  itU  the  booci 
were  cleaned  in  Uie  museum  here;  and  I  did  not  note  whiilifr 
there  was  any  hole  in  the  bottom  of  the  coffin,  whereby  Wi  wi 
would  be  possible  for  this  lime  as  dissolved  by  carboiyitcd  w%Ut 
passing  down  into  the  coffin.  Some  of  the  other  faooca  wm 
blackened  in  places  by  carbonaceous  deposit  from  the  ltm^n§  md 
other  vegetable  matters,  such  as,  if  my  memory  serves  me,  befcb* 
nut4s,  which  had  found  their  way  into  the  coffin  and  decayed  Uitn; 
and  also  from  the  decay  of  the  soft  parts  of  the  body  and  the  vriifi* 
lings  of  it.  Tbe  nail  found  in  the  coffin  may,  indeed,  apptsr  ti 
indicate  that  some  sort  of  coffin  of  wood  was  used,  as  well  at  tl»i 
coffin  of  stone ;  there  would  have  been  plenty  of  room  for  one,  li 
the  length  of  the  Roman  body  was  but  five  feet  one  ineb,  wUbl 
the  internal  length  of  the  stone  coffin  was  5^  8"i  but  I  tbiiik  dm 
nail  may  have  worked  its  way  in  from  without,  through  Uie 
chinks  which  gave  inlet  to  the  other  foreign  bodies  already  1 
tioned* 

Tlie  left  arm  lay  alongside  the  body,  and  the  left  band  ratwl 
on  the  pelvis;  the  right  arm  was  stretched  upwards  with  the  head 
at  the  face ;  the  left  leg  was  drawn  up  to  the  centre  of  the  body,  or 
thereabouts.  The  distance  from  the  end  of  the  coffin  to  the  pdtii 
was  2'  1 1",  leaving  a  space  of  about  4''  between  the  sole  of  the 
foot  and  the  end  of  the  coffin. 

My  thanks  are  eminently  duo  to  Professor  A,  H.  Churvh  uii 
to  E.  C.  Sewell,  Esq..  for  their  help  before,  after,  and  during  lki« 
disinterment.  For  the  measurements  and  descriptions  follonin^' 
I  am  more  entirely  responsible  than  for  what  has  preceded. 


MEASUREMENTS  AND  DESCRIPTION  OP  SKELBTOX. 

FROM  STONE  COFFIN  IN  OAKLEY  PARK, 

Ott  tlie  EiUto  of  tb«  £Att  BATtnivjiT,  Amnai  *7,  t$;7, 

MewraremeiiU  of  BkulL 

PrvkuUl  «ro 

OcdpitAl  too     * 
GrcAtwi  frcmlal  widiJi 


EjiieniAl  lefigth 
lkiat»-»lat  iMgOi 
Bilrtaw  hrakdth    . 
Upiiitii  hdghi 
AbKilttto  bdgtit 
ttbre 


7*3 

f 

111" 


OTMt«rt  ooQ^pbal  wiilb 
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Meastureinenta  of  Pace. 


iof£»o« 


BraBdtb  of  fjice 
BBiii>«ubii«aal  lin« 
BmIo  •iTOolir  lint  , 
Hfligbi  of  orbit 
Widlborarbii 
Jjeogth  of  noas        « 
^TidlliornoM 

DopUi  of  lower  jaw,  mi  lym- 
plijvis     «        .        »        . 


2*25"        Width  of  lower  JAW8»  rmmtiB 


1-3' 


Interan^lar  dieuoQeter       ,         ,  3-6" 
Ceph^ic  index ,        •        *        •         7g'' 
Afitero-posterior  indox     .        .         55" 

Femur 17" 

TibU laa" 

Hiimeruft ii'5^ 

Stature 51" 


Ag«,  ftbottt  jOw 


A  well -filled -out  elroll,  on  tlie  whole,  though  the  parietal 
tnbeni  are  still  distinguishable,  as  is  oft^n  the  ease  in  female  skulls; 
th^  forehead  is  vertical,  but  the  parietal  region  slopes  with  consider- 
mble  obliquity  in  its  posterior  two-fifths;  the  plane  of  the  superior 
oceipital  squama  lies  distinctlj  behiod  tliat  of  the  posterior  part 
of  the  parietals,  so  that  a  very  marked  nndulation  is  formed  at  the 
line  of  meeting  of  the  two  bones.  The  relation  of  inferiority  held 
the  height  to  the  breadth  of  the  skull  is  probably  merely  a 
character ;  the  vertical  contour  being  eminently  that  of  the 
doHobocepbalic  type  of  skulls,  whilst  the  small  ness  of  the  mastoid, 
the  slightness  of  the  snpra-orbital  ridges,  and  the  feebleness  of  the 
lower  jaw,  show,  what  the  characters  of  the  limb  and  trunk  bones 
also  show,  viz.,  that  the  owner  of  this  skeleton  was  a  woman. 

This  woman  had  lost  the  second  molar  of  the  left  half  of 
her  upper  jaw  some  time  before  the  evolution  of  the  wisdom 
teeth  of  the  lower  jaw  of  the  same  side,  and  probably  not  very 
long  after  the  evolution  of  the  second  molar  of  the  same  side  of  the 
lower  jaw.  The  first  molar  of  the  right  half  of  the  upper  jaw  had 
been  Btmilarly  lost  early  in  life ;  the  second  molar  next  to  it  was 
Imrgdy  ^[cavated,  and  the  ^nsdom  tooth,  on  to  which  that  carious 
aiviij  opened,  had  an  abscess  at  ite  fangs,  Tlie  lower  jaw  teeth, 
tboi^  all  sound  except  the  left  second  premolar,  are  much 
crowded  together.  It  is  not  clear  that  the  wisdom  tooth  of  the 
left  upper  jaw  was  ever  developed.  Six  abnormalities  is  a  large 
proportion  in  the  dental  series  of  a  woman  who  was  not  much 
beyond  thirty  years  of  age. 

The  slightness  and  straightness  of  the  collar  bones,  the  hori- 
KMital  direction  of  the  neck  of  the  femur,  the  characters  of  the 
fi  immfminaium   and   other  bones,   show   the    skeleton    to    have 
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belonged  to  a  woman  of  about  thirty  years  of  »ge^  or  m  liUb 
The  6i)turi5  between  the  first  and  second  veiiebnie  of  the 
is  Diddely,  but  not  symmetrically  open,  and  its  patency  with  & 
greater  width  on  the  leflb  than  on  the  right  aide  mwA  be  eoD* 
siderod  as  due  to  Bome  morbid  process.  All  the  anturee  sad  ^ji* 
physes  of  the  limbs  are  closed  and  anehylosed  ;  so  alio  arc»  to  i 
great  extent*  the  sagittal  and  lambdoid  sutures  in  the  sknib  Thf 
characters  of  the  facial  bones,  such  as  those  of  the  elevation  of  tht 
nasal  bones,  and  the  proiK)rtioos  indicated  by  the  mea«iareBMiiti» 
show  that  this  Eomano-British  lady  may  have  desenred  the  pnttr 
of  Martial  as  expressed  in  the  following  lines :— » 

'Clftudia  dheruleU  qimm  di  Rufiiui  BriUnntt 
EdiU,  qaftin  Liitiao  peotoim  ple1>i«  hibbel  I 
Quide  decufl  fomuM  RomwuHii  oredtr«  mafFW 
lUdidet  poesont' 
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"on  the  structure  of  round  and 
long  barrows. 


Pbofessor  Rolleston  read  papers   to  the  Britisli  Association, 

September,  1880,  On  the  Strmiure  of  Rouml  and  Lont^  Barrows,  his 

remarks  being  illustrated  by  a  number  of  diagrams.     Premising 

that  one  of  his  objects  was  to  preserve  barrows  from  being  spoilt, 

and  thus  to  prevent  the  destruction  of  certain  links  in  the  history 

> of  oar  species,  he  described  the  construction  of  barrows  which  he 

jiiad  explored^  and  urged  the  absolute  necessity  of  very  great  care 

lletDg  exercised  in  such  exploration*     Speaking  of  urn  burials  in 

round  barrows,  he  briefly  referred  to  the  question  of  the  cremation 

of  bodies,  and  the  idea  of  it.     Why  did  the  j>eople  burn  their  dead  ? 

He  believed  the  idea  was  this — that  all  savage  races^  when  they 

bad  to  deal  with   an   enemy,  were   exceedingly  prone  to  wreak 

certain   ignominies   on  dead  bodies*     Burning  the   bodies   put  it 

right  out  of  the  power  of  the  enemy  to  do   this,  and    the   urn 

tDibled  people  to  carry  away  their  friends  who  were  so  burnt. 

lo  time   of  pestilence  it  became  actually  necessary  for  sanitary 

eciaBiiierations  to  burn  the  dead,  and  it  w^as  only  in  time  of  phigue 

or  war  that  we  found  that  cremation  or  burning  became  the  order 

kjflC  the  ii^y,  and  that  was  readily  explicable  by  the  fact  that  men 

^Vlvs  did  what  they  could  on  the  principle  of  least  action,  because 

^^Bing  was  a  troublesome  proccMis.     Any  universality  of  burning 

^^  explained  by  the  fact  that  ancient  history  was  simply  one  great 

^•^logue  of  plague,  and  j^estilence,  and  war,  and  the  like.     Of 

^■iiBe  he  was  an  enemy  to  cremation,  because  it  did  a  great  deal 

^  «*rm,  preventing  us  from  knowing  what  sort  of  |ieople  our  pre- 

»  were.     Professor  Rolleston  chronicled   the  finding  in  a 
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barrow  of  the  Bronze  period  of  a  man  laid  ont  at  full  length,  the 
general  rule  being  that  of  burial  in  a  contracted  position.  Af 
regarded  the  date  to  be  assigned  to  these  things^  he  might  gi\e  it 
as  his  opinion  that  no  Roman  ever  used  a  bronze  sword,  nor  crossed 
swords  with  an  enemy  using  a  sword  of  that  material.  As  regarded 
the  long  barrowSf  that  mode  of  burial  stretched  all  the  wav  from 
Wales  to  the  Orkneys,  and  in  them  was  found  not  a  scrap  of  metal. 
His  opinion  was  that  the  idea  of  the  construction  of  these  barrowf 
was  taken  from  limestone  mountain  headlands  projecting  into  the 
sea,  such  as  might  be  seen  by  a  little  trip  in  their  immediate 
locality  ^  The  men  lived  in  caves,  and  the  idea  for  the  place  of 
burial  was  taken  from  the  place  of  living,  it  being  often  found  that 
a  man  made  the  house  in  which  he  lived  his  burial-place. 

'  [The  Meeting  of  the  British  Association  at  which  this  paper  was  read,  was  held 
at  Swansea. — Editob.] 
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ON  THE  CHARACTER  AND  INFLUENCE  OF  THE 
ANGLO-SAXON  CONQUEST  OF  ENGLAND. 
AS  ILLUSTRATED  BY  ARCHAEOLOGICAL 
RESEARCH. 

Teiebs  are  numerous  points  of  general  and  living  interest 
relating  to  the  Anglo-Saxon  conquest  of  this  country  which  are 
very  largely  dependent  upon  archaeological  research  fortheir  elncida- 
tioD,  Amongst  these  may  he  mentioned  the  question  of  the  extent 
to  which  the  Romano- British  population  previonsly  in  occupation 
was  extirpated ;  the  question  of  the  relative  position,  in  the  scale 
of  civilisation^  held  by  victors  and  vanquished  j  and  the  question  of 
the  extent  of  our  indebtedness  as  to  language  and  laws  to  one  or 
other  of  the  two  nationalities.  Light  is  thrown,  even  upon  points 
apparently  of  the  most  purely  archaeological  character,  from  such 
literary  sources  as  histories  of  the  nomenclature  of  localities,  as  the 
records  of  monasteries^  as  illustrations  in  manuscripts,  and  as 
laws.  But  the  graves  of  the  Anglo-Saxons  and  their  contents  have 
been  for  the  present  investigator  the  primary,  and  such  literary 
works  afi  those  alluded  to,  and  such  as  many  of  those  published 
under  the  direction  of  the  Master  of  the  Rolls  and  by  the  Early 
English  Text  Society,  have  been  only  a  secondary  source  of  in- 
formation. They  have,  however,  been  by  no  means  neglected 
by  him. 

It  may  be  well  to  begin  by  stating  how  an  Anglo-Saxon  is  to  be 
distinguished  from  a  Romano-British  int^^rment.  Anglo-Saxons, 
daring  the  period  of  their  heathendom,  which  may  be  spoken  of 
-  roogbly  as  oorresponding  in  England  to  a  \yenod  of  some  aoo  or 
I  300  jean  onwards  from  their  first  invasion  of  the  country  in  force, 
I  were  interred  in  the  way  of  cremation,  and  in  urns  of  the  pattern 
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60  coramon  in  tlie  parts  of  North  Germany  and  of  Denmark  whraoe 
they  are  Buppoeed  on  all  hands  to  have  come.  A  reference  to  iiy 
manual  of  nrchaeolo^y,  or  an  inspection  of  any  such  scriM  m  Om^ 
figured  hy  Mr.  Kemblo  in  the  Horae  Feralt's  from  the  mttseirai  in 
Hanover,  will  show  the  unmistakable  identity  of  the  pattern,  fitfhki* 
and  moulding  of  £ueh  urns  as  these,  and  those  which  I  liavv  W 
figured  after  digging  them  up  in  Berkshire.  The  BomMH  uA 
Romano-Britons  had  given  up  the  practice  of  htiming  the  dfsd  loBf 
before  the  time  of  Hengist  and  Horea.  When  they  practised  it  it 
Englandj  their  urns  were  of  a  very  different  kind,  being  well  burmt 
and  kt he-turned.  All  the  Romano-Britons  I  have  exhum^  in  Uw 
cemetery  at  Frilford,  which  has  furnished  me  wHth  the  tolenUy 
wide  basis  of  something  approaching  to  200  interments  of  all  ktfid^ 
were  interred  much  as  we  inter  our  dead  now.  They  were  <»rieoUd« 
though  by  the  aid  of  the  sun  and  not  by  that  of  a  compaai ;  and, 
dying  in  greater  numbers  in  the  winter  quarters  of  the  year,  had 
the  bearings  of  their  gravea,  as  has  been  observed  by  tbe  AbU 
Cochet,  pointing  a  little  south  of  east  Now  a  Romano-Britah 
interment  in  this  way  of  burial  has  to  be  distinguished  frMii  at 
Anglo-Saxon  one  in  the  same  way  of  non-cremation«  and  tJlii  maj 
be  done  thus : — the  Romano- Britons  never  buried  anna  nor  any 
other  implements  which  could  be  of  use  in  this,  and  might  b^aiip- 
posed  to  be  of  similar  use  in  the  next  world,  together  with  a  aaitfaL 
Funeral  ware,  such  as  lachrymatories,  I  have  not  found  iu  conipafly 
with  coins  of  the  Christian  EmjKjrors ;  but  such  articles 
relation  to  quite  a  different  idea  from  that  which  caused  the  * 
to  inter  the  dead  with  spear^  shield,  and  knife ;  to  say  aolhsaf  <t 
the  common  sUuld  and  sword.  The  Anglo-Saxons  are  snppciml  If 
Kemble  to  have  relinquished  cremation  only  when  they  aamanfl 
Christianity.  It  h  a  little  difBcult  to  be  quite  sure  of  thb:  at  aaf 
rate,  when  we  find,  as  we  often  do,  an  Anglo-Saxon  in  a  iny 
shallow  grave,  which  may  point  to  any  one  point  of  the  compaaai)  aad 
in  the  arms  and  other  insignia  which  it  contains,  such  ckaf  fnd 
that  its  tenant  thought  that  whati^ver  he  may  mci  have  bfOOfM 
with  him  into  the  world,  at  all  events  he  could  carry  mmmiMwf  ^ 
we  are  tempU^d  to  differ  even  from  such  authority  as  Mr.  EemUi'a 
But  I  am  inclined  to  think  that  in  some  cases  it  is  poirihb  ti 
identify  the  tenant  of  a  i)rr){>crly  oriented  g^ve  m  haviiiy  bMa 
an  Anglo-Saxon.     In  many  such  graves  Anglo-Saxons  arc  to  b 
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by  virtue  of  their  iiieig-nia ;  and  mixed  up  with  their 

may  be  found  the  bones  of  tlie  Romano-Briton  who  occopied 

itbe  grave  before  them.     Bui  further,  in  some  such  cases  it  is  pos- 

to  be  nearly  sure  that  we  have  to  deal  with  an  Anglo-Saxon, 

though  there  be  no  arms  or  insig^nia  in  the  g-rave.     These 

are  those  in  which  we  have  evidence  from  the  presence  of 

tftonet  under  the  skull  that  no  coffin  was  employed  in  the  burial, 

imiad  in  which  stonee  are  set  alongside  of  the  grave  as  if  vicariously. 

In  many  such  cases  the  craniological  character  of  the  occupant  of 

•och  a  grave  lends  some  colour  to  this  supposition.    But  upon  such 

■iMttfications  as  had  been  oome  to  in  the  absence  of  arms  and 

H^^oia  I  have  based  no  statistics.     The  results  of  the  statistics  of 

^Bie  oometery  which  I  have  explored,  as  stated  above,  when  brought 

•to  bear  upon  the  large  questions  alluded  to  at  the  beginning  of  the 

Ipafier,  would  lead  us  to  think  that  the  Anglo-Saxons  conquered, 

firttly  and  most  forcibly  on  account  of  the  shorter  lives  they  led* 

An  old  Anglo-Saxon  male  skeleton  was  a  rarity,  an  old  Romano- 

Britiah  one  a  very  common  '  find '  in  my  excavations.     Nothing 

Ikmever  in  this  life  is,  from  the  natural  history  jwint  of  view,  more 

characteristic  of  real  civilisation  or  real  savagery  than  this  point 

,  of  the  doration  of  life.     The  Merovingian   Franks  had^  like  the 

!  fellonrefs  of  Cerdic^  been  observed  to  have  letl  short  lives,  merry— as 

the  Capitularies  of  Charlemagne  teach  us  of  their  kinsmen — with 

rllkoae  kinds  of  mirth  the  end  of  which  is  heaviness.      The  next 

rqiiectica  which  suggests  itself  upon  the  mastery  of  these  facts  and 

[fi^ores  b,  Were  not  these  men  merely  soldiers  encamped  ?  are  not 

■^pi  itatistics  just  such  as  a  cemetery  similarly  explored  now-a-days, 

pip  at  Peshawur  or  Sanmrcand,  would  yield  ?    Not  altogether  such ; 

for,  however  improbable  it  may  seem,  it  is  nevertheless  true  that 

itlie  Anglo- Saxons,  at  all  events  in  Berkshire,  appear  to  have  brought 

[their  own  wives  with  them,  and  not  to  have  provided  themselves 

irith  wives  from  the  families  of  the  conquered  previous  inhabitants. 

The  ^^res  of  the  cmnia  of  females  interred  with  Anglo-Saxon 

iiasigiiia,  when  compared  with   figures  of  the  crania  of  Romano- 

Britisb  women,  show  a  very  great  difference,  to  the  disadvantage  of 

tlie  former  of  the  two  sets  of  females.     The  soldiers  of  Cerdic,  who 

aeaqOBred  this  part  of  Berkshire  about  half  a  century  or  so  after 

tile  time  of  the  first  invasion,  resembled  the  soldiers  of  Gustavus 

Adolphos  in  very  little  else,  but  they  appear  to  have  resembled 
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them  in  being  accompanied  by  their  wives.  Whether  thia  wat  tb 
case  elsewhere  in  England)  I  do  not  know.  I  am  iocliDed  lo  tUiik 
that  Eavogery  was  no  great  reeommendation,  nor  beatlieiidisa 
either,  to  a  Christianieed  female  population  in  those  dajnt;  nd  llMi 
the  reluctance  which  would  on  these  grounds  tiit€rpO0S  itidf  to 
prevent  intermarriage  between  Bo  man  o- Britons  and  SazmiSt  «(§ 
up  as  great  an  a  priori  improbability  against  the  tbecny  wiiiek 
assumes  that  such  intermarriages  did  take  place,  as  the  diffi^ly 
of  bringing  wives  over  in  the  ship  of  those  days  eete  tip  in  tti 
favour. 

Indeed,  on  the  hypothesis  of  much  intermarriage,  the  actoility 
of  our  Anglo-Saxon  language  is  a  very  great  difficulty*  We  ^ 
8j)eBk  a  language  which,  though  containing  much  Celtic  and  a  goed 
deal  of  Norman-French  J  is  nevertheless  *  English.'  Now  we  kaov, 
from  finding  cremation  urns  of  the  Anglo-Saxon  type  aU  efw 
England  nearly^  that  the  whole  of  the  conntry  was  ovemto  bj  t 
heathen  population  ;  to  thus  overrun  it,  this  population  must  hi?* 
been  (relatively  at  least)  numerous :  add  to  the  two  condtttiTOS  of 
heathendom  and  multitude,  which  may  be  considered  as  proved,  the 
third  condition  of  isolation,  which  may  be  considered  as  toMa 
for  di^putcj  and  then  the  fourth,  of  this  heathendom  and  isolatice 
lasting  from  the  time  of  Hengist  to  that  of  Augustine^— aod  lk« 
present  &ct  of  our  language  being  what  it  is  is  explained. 

Por  proving  anything  as  to  the  period  of  which  I  have  b«B 
speaking,  a  period  which  is  rendered  prehistoric  not  so  muck  If 
conditions  of  time  as  by  conditions  of  space — the  absence  of  contwD- 
porary  historians  having  been  entailed  by  geographical  and  poUtiol 
isolation ^argument^  of  two  kinds,  literary  arguments  and  nititnl 
history'  arguments,  must  be  employed.  Neither  the  one  kind  nor 
the  other  is  sufficient  by  itself.  The  empires  of  the  nsliifil  i 
and  of  literature  touch  at  many  isolated  points,  and  here  lod  I 
they  lie  alongside  of  each  other  along  lengthy  boundary  Itocs*  Bd 
empires  need  not  be  hostile  though  they  be  ocmteniitiioiiii ;  so' 
that  the  empires  of  which  we  have  just  spoken  may  be  onit^i 
happily  and  in  a  most  efficient  alliance  from  wants  in  oomwm^wts 
he  seen  from  the  title-page  of  that  moat  ezoellent  German  periodial. 
the  '  Arch IV  fiir  Anthropologic,*  where  we  have  the  name  ef  tkt 
physiologist  Eckor  coupled  in  editorship  with  that  of  th«  watiifa^ 
nan  Lindcnschmit*    The  necessity  for  a  combination  of  the  tvi 
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lines  of  evidence  and  argument  is  as  obvious  when  we  have  to  con- 
trovert, as  when  we  have  to  establish  a  conclusion.  If  you  have  to 
attack  or  resist  a  force  comprising  both  cavalry  and  in&ntry,  you 
most  have  both  cavalry  and  infantry  of  your  own ;  otherwise  some 
day  or  other,  either  in  a  country  intersected  by  woods,  or  in  some 
open  plain  furrowed  into  deep  undulations,  one  of  the  two  arms  in 
which  yon  are  deficient  will  take  you  in  one  or  both  flanks,  and 
yon  will  be  surprised,  broken^  and  routed. 


XXXIX. 
JADE   TOOLS   IN   SWITZERLAND. 

[The  Geneva  Correqrandent  of  the  *  Times*  newB]>a{>er,  Deo.  17,  1879,  hftving  re- 
ferred to  the '  find '  of  a  jade  instrument  in  the  bed  of  the  Rhone  in  the  ooons  of 
excavations  then  being  conducted,  and  having  raided  the  question  of  the  regioD  torn 
which  the  mineral  Jade  had  been  derived,  a  correspondenot  extending  over  soae  widb 
took  place,  in  which  Professor  Max  MuUer,  Mr.  Hodder  M.  Wesiropp,  Dr.  RoDsitni, 
Proftissor  Story-Maskelyne,  Major  Raverty,  and  A.  B.  M.  took  part.  Dr.  BeUsitai'i 
letters  were  principally  directed  to  show  that  the  source  of  jade  is  Oriental,  and  ia  tUi 
he  was  supported  by  Professor  Story-Maskelyne. — Editob] 

LETTER  1- 

Dee.  as,  1879. 

Your  correspondent  Mr.  II.  M.  Westropp  calls  the  snppotitioe 
that  the  jade  tools  found  in  the  Swiss  lake-dwellings  came  fron 
the  East  *a  wild  hypothesis.'  Now,  we  must  judge  of  the  diffi- 
culties of  the  past  by  what  we  can  see  of  the  possibilities  of  the 
present,  and  I  make  bold  to  say  that  some  thousands  of  men  who 
read  those  words  this  morning  must  have  had  in  their  poeketo 
implements  which  had  travelled  with  the  single  individuals  ctnr- 
ing  them,  in  their  single  lifetimes,  over  much  greater  distaiMXi 
than  this  'wild  hypothesis'  supposes  the  westward  migmting 
Stone-Age  men  to  have  traversed  in  many  generations.  Hen« 
I  submit  there  is  no  a  priori  improbability  attaching  to  the  riew 
in  question. 

This  view  is^  indeed,  one  of  the  best -established  facts  which 
recent  prehistoric  research  has  brought  to  light. 

So  long  ago  as  1865,  M.  Fellenberg,  ;>^ytf,  analysed  four  imple- 
ments of  nephrite  from  Meilen  and  Concise,  and  one  of  jadeite  fioin 
Mooseedorff.  This  nephrite  was  found  to  have  precisely  the  same 
chemical  composition  as  the  well-known  New  Zealand  nephrite, 
analysed  by  Scherer ;  and  the  jadeite  to  be  similarly  identical  with 
the  mineral  known  under  that  name  from  China^  and  analysed  hj 
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soara.  Now,  of  nephrite  and  jadeite,  it  la  known  that,  with 
Ihe  single  exception  constituted  by  the  discovery  of  an  uq worked 
fragnient  at  Schwemtnsal  in  Saxony,  no  unworked  specimen  of 
ntber  has  been  found  nearer  to  Switzerland  than,  for  nephrit-e, 
Turkestan  and  the  environs  of  Lake  Baikal ;  and,  for  jadeite, 
China. 

Mr*  Mas  Miiller  says  it  was  a  harder  business  for  the  west- 
ward emigrants  of  the  Stone  Age  to  carry  the  ponderous  tools, 
irbioh  their  Aryan  language  represents,  than  the  lighter  ones  which 
^e  Mams.  Fellenberg,  pere  et  Jih,  have  taught  ua  so  much  about. 
It  ia  itoi  for  me  to  defend  the  Professor  ;  but,  once  more  to  illustrate 
the  past  from  the  present,  I  may  say  that  many  parents,  if  tb<*re 
tare  any  who  feel  sceptical  as  to  this  ponderation,  can  have  the 
opportunity  of  convincing  themselves  of  its  correctness  by  taking 
fiock  of  the  amount  of  Greek  and  Latin  their  sons  have  been  suc- 
Ctscfol  ia  transporting  home  with  them  through  the  perils  and 
trials  of  a  railway  journey  this  Christmas* 

But  there  are  some  things  harder  to  transport  with  you  than 
pocket-knives,  whether  of  jadeite  or  nephrite,  and  harder  to  carry 
with  you  even  than  Arj%in  or  any  other  languages*  These  are 
domeaiic  animals.  The  sheep  and  the  goat  are  both  found  in  the 
Stcme-Age  pile-dwellings  along  with  these  weapons.  Does  Mr. 
H.  M*  Westropp  think  a  goat  would  be  easier  of  transport  than  a 
ffAt  (of  jade)?  Let  him  try.  Yet  it  would  be  'a  wild  hypothesis* 
iodced  which  should  aver  that  the^  animals  came  otherwise  into 
Switzerland  pile-dwellings  than  by  slow  transportation  from 
tha  East 

I  am  anxious  to  hear  bow  your  correspondent  will  meet  this 
difficulty.  But  before  I  write  again  I  should  be  glad  to  be  assured 
tkal  aoy  aotngonist  who  may  reply  to  my  suggestions  had  con* 
tha  following  references : — 

Xallar — ^'Lake  Dwellings;'  English  translation  by  J,  E.  Lee» 
T.G.S.;  L  p.  195,  2nd  ed.  1878  ;  and  Fischer  and  Fellenber*^,  elfU 
•a  toe,  £dmand  von  Fellenberg — *Bericht  an  die  tit.  Direction 
4ar  fiataimipfungen  iiber  die  Ausbeutung  der  Pfahlbauten,'  Bern, 
1875*  L.  R.  von  Fellenberg — *Neue8  Jahrbuch  fur  Mineralogie,' 
p«  619,  1866. 
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LETTER  2, 

Jam,  a«  iSte^ 

Your  correspondiint  ifr.  11.  M,  Westropp  is  slow  to  take  a  wA- 
meant  hint  sueb  as  th^  one  with  which  I  ended  my  letter  publisbal 
by  you  on  December  25' 

1,  The  views  which  he  ascribes  to  M,  Desor,  it  is  true  M.  Deicf 
did  once  hold,  but  be  repudiated  them  at  the  International  (W 
gross  of  Anthropologists  and  Archaeologists  which  met  at  BnuKb 
in  1872.  Here  are  his  old  and  his  new  views,  as  given  in  tl' 
*Comptes  Rendus*  of  that  Congress,  published  in  1873.  Sp»kjiig 
of  *the  wild  hypothesis'  of  the  importation  of  jade  into  Swititr* 
land,  M.  Desor,  p.  352,  says: — ^*Pour  ma  part,  je  nai  pa  artuwftw 
une  hypoth&se  aussi  peu  vraisemblable,  et  pendant  longtemfif  jla 
pens^  avec  M.  de  Mortillct  que  ces  roches  devaient  se  trouper  dxai 
les  Alpes  m^mes.  Mais  votci  tantdt  vingt  ans  que  nooa  chcrtbonf 
sans  rien  dfeouvrir.'  A  page  and  a  little  more  follows;  and  so 
p.  353,  M.  Desor  sums  up  his  altered  view  thus: — *Ma  eottdi- 
sion  que  j*£mets  k  defaut  d'autres,  est  done  oelteci;  ces  roebeti  va 
leur  petit  nombre^  vu  leur  admirable  £tat  de  consenratiom,  unA 
des  reliquea  des  temps  les  plus  aneiens;  elles  ont  it6  apportfis 
d'Orient  par  les  premiers  colons  qtii  ont  succ&t^  aux  peitpbdo 
de  la  pierre  taillee/ 

2.  Mr.  Westropp  asks  me  to  account  for  the  presence  of  jadc^  mm 
in  Ireland ;  but  I  do  not  know  that  any  have  ever  been  found  thrtt, 
though  there  is  no  reason  why  they  should  not,  except  the  ratioa 
which  explains  their  absence  from  Denmark  and  Sweden  and  wUck 
I  leave  your  readers  to  divine*  I  say  I  do  not  know  of  any  jada 
hatchets  having  been  found  in  Ireland ;  neither  did  Sir  TtioinM 
Wilde,  if  we  may  judge  from  his  *  Catalogue  of  the  Antiquitits  of 
the  Kojal  Irish  Academy/  p.  39,  1857. 

3.  Sir  John  Lubbock's  words  in  *  Prehistoric  Times/  4tii  §i. 
p.  82,  are : — 'Though,  perhaps,  it  would  not  yet  he  safe  to  cc4idi«k 
that  these  jade  axes  were  introduced  from  the  Ea^t,  no  Ettropcsa 
locality  for  jwle  or  jadcite  has  yet  been  discovered ;  and  it  ia  ptr* 
fectly  po^isiblc  they  may  have  passed  from  hand  to  hand  aoil  tnm 
tribe  to  tribe  by  a  sort  of  barter/ 

4,  I  cannot   verify   tho  second  reference  made  to   Sir   Jdm 
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Lubbock,  writing,  as  I  am,  in  haste  for  an  afternoon  post.  But  if 
the  sheep  and  goat  were  known  at  all  in  the  Stone  Age — and  every 
collection  of  Swiss-lake  antiquities  shows  they  were — my  argument 
stands. 

Let  me  say  in  conclusion  that  archaeologists  in  England  will  be 
glad  to  have  a  notification  of  the  various  kinds  of  animals  which 
were  found  in  such  abundance  in  the  Bienne  Lake  pile-dwelling  at 
SchaflSs.  In  that  station— one  of  the  oldest  in  the  Stone  Age — 
both  jadeite  and  nephrite  implements  were  found;  but  whether 
iheep  and  goat  bones  were  found  in  company  with  them  I  cannot 
quite  positively  say.  Of  course^  it  has  been  put  on  record  that  the 
two  sets  of  objects  were  so  found  in  the  Stone- Age  pile-dwellings 
of  Mooseedorff,  Locras^  and  Wanwyl. 
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ADDRESS  ON  PHYSIOLOGY  IN  RELATION  TO 
MEDICINE  IN  MODERN  TIMES, 

D£LIY£E£D   B£FOEE  TEtE   BBITISe   MEDICAL  ASSOCIATION, 
AT  OXFORD. 


that 


dord 


connection  with  the  University  o 
pat  me  into  the  hononrable  office  of  giving  this  address  will,  T  hope, 
justify  in  your  eyes  my  adoption  for  it  of  an  arrangement,  and  my 
choice  for  it  of  a  set  of  topics,  which  that  local  position  has  suggested 
to  me.  If  I  were  to  say  that  I  had  chosen  for  the  subject  of  this 
addresa  the  bearings  of  the  studies  which  it  is  the  business  of  my  life 
to  teach  here,  upon  the  interests  of  the  medical  profession,  I  should 
be  giving  it  too  ambitious  a  title;  it  is  but  with  some  and  with  few 
of  these  bearings  that  I  propose  or  feel  myself  comj^etent  to  deal, 
I  shall  limit  myself,  firstly,  by  selecting  only  such  topics  as,  having 
been  pressed  forcibly  upon  my  own  attention  in  my  own  peculiar 
course  of  labonr,  have  come  to  assume,  in  my  own  eyes  at  least,  a 
oooaidenible  importance,  and  have  seemed,  in  consequence,  not 
imlikely  to  prove  possessed  of  interest  for  others  also ;  and  I  shall 
limit  myself,  secondly,  by  abstaining  from  going  over  ground 
which  haS|  within  my  own  knowledge,  been  occupied  by  persons 
who  have  on  previous  occasions  stood  in  the  position  which  I  now 
oooQpy  before  you. 

lift  me  throw  the  heads  of  my  address  into  a  few  short  phrases, 
and  say  that  I  propose,  with  your  permission,  to  speak  firstly  of  the 
bearing  of  certain  portions  of  the  very  extensive  range  of  subjects, 
com  priced  onder  the  titles  Anatomy  and  Physiology,  upon  certain 
points  and  problems  which  come  before  the  attention  of  the  medical 
pHM^tiooer  in  the  course  of  his  actual  duties ;  and  secondly,  of  the 
inmlnition  which  some  of  the  conclusions  recently  come  to  in 
Biological  Science  cast  upon  the  validity  of  certain  principles  which 
are  ordinarily  looked  upon  as  authoritative  canons  for  the  regulation 
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of  the  reason  in  medienl,  and,  indeed,  in  oilier  invesligtttKiftt. 
Under  the  term  Biologiciil  Science  are  included,  hemSm  pnt 
Physiology,  Human  and  Microscopic  Anatomy,  Comparative  An^ 
tomy  also  ;  and  in  this  place,  as  your  visit  to  the  Haaeiiiii  will 
have  convinced  you,  we  give  considerable,  but  as  we  hope,  not 
undue  prominence  to  this  latter  branch  of  study*  I  propoae  to 
speak  of  the  bearings  of  Biology  on  Medicine  in  each,  but, 
to  our  local  speciality  just  alluded  to,  specially  in  the  last 
tioned  of  these  four  departments.  And  I  must  ask  you  to  bear  ii 
mind  that  the  very  constant  reference  which  I  shall  make,  if  not 
in  my  address,  at  all  events  in  my  notes,  to  the  works  and  wrttitigi 
of  others,  is  in  like  manner  to  be  explained  by  my  wiah  to  havp  a 
distinctive  colouring  given  to  this  address  by  the  local  pecuUaritiai 
of  the  great  educational  centre  in  which  we  are  assemblad«  I^H 
one  of  the  most  distinctive  peculiarities  of  this  ancient  Untwrf^H 
is  the  formation  within  its  precincts  of  such  a  library  of  modn 
science  as  will  shortly  have  no  superior,  and  bat  few  rivals,  in  ti» 
world.  This  we  owe  to  the  well-advised  adminisifatian  of  tkt 
funds  of  that  famous  physician,  Dr,  Radcliffe ;  and  it  is  bom  a 
wish  to  make  a  sort  of  ackiiowledgment  of  the  obltgatioci  whiek 
medical  and  other  sciences  owe  to  him  and  his  truateesv  that  I  d>4^ 
so  constantly,  at  least  in  prints  refer  to  the  cbapteis  and  pagcflt^l 
the  innumerable  books  which  their  enlightened  munificeoe^  baa  pni 
here  at  the  disposal  of  the  student.  It  is  not,  I  can  aMora  aqridC 
from  any  irritable  anxiety  to  impugn  or  depreciate  the  wcA  d 
others,  that  I  have  so  constantly  consulted  and  apecificd  tlnir 
pages ;  nor,  I  trust,  have  I  allowed  myself  to  be  tempti3d  into  III 
unpardonable  fault  of  using,  or  rather  abusing,  a  great  opportanHy 
by  making  upon  it  a  petty  personal  display.  Rather  have  I  Gdtil 
to  be  my  duty  to  occupy  this  hour  £»  you  occupy  your  Uvesi  ii 
doing  what  it  may  be  possible  to  do  for  the  good  of  huinaat^* 
Your  presence  and  your  example  make  me  feel  that  any  oibv 
course  would  be  but  impertinence  i  and  I  have  therefofe  kcpleoa- 
stantly  before  my  eyes  Bacon's  sentence  in  ooDdemiyttioa  of  iB 
empty  parade  of  useless  erudition — Fana  e$i  ommk  mwHiiawrt  wte- 
iaiia  Jtitt  uHlem  opa-am  secum  Jueai, 

The  title  of  Niemeyer's  work  on  medieinet  the  Mireoth  ediUoa  rf 
which  has  recently  appeared  and  come  into  my  handa,  will  iimiA 
me  with  an  excellent  text  for  my  first  head— The  CooMetioo  and 
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Interdependence  of  Medicine  and  Physiology.  That  title  runs 
thus: — *Lehrbuoh  der  spccielten  Pathologie  und  Therapie,  mit 
besonderer  Riicksicht  auf  Physiolagie  und  pathologische  Ana- 
lonaie,  von  Dr.  Felix  von  Nitsmeyer.  Siebente  vielfach  vermehrte 
tmd  verbesserte  Auflage,'  Berlin,  1868.  From  this  work  I  will 
take  roy  first  illastration  of  the  nexus  and  connection  of  which  I 
have  to  speftk ;  and  I  believe  that,  though  I  ara  obliged  to  diHsent 
from  the  explanation  therein  given  of  the  facts  I  shall  refer  to  from 
iti  peges^  the  explanation  which  they  seem  to  rae  to  bear,  or  rather 
demand,  shows  even  more  clearly  than  the  one  there  given  the 
intisiacy  of  the  alliance  which  is  now  becoming  so  close  between 
tlie  experimentalist  and  the  practitioner.  In  writing  (vol.  ii.  p.  334) 
of  a  form  of  neuralgia,  the  pain  of  which  those  who  have  suffered 
from  it  themselves,  or,  indeed,  have  seen  others  suffering  from  it, 
will  allow  is  not  exaggerated  by  the  application  to  it  of  the  words 
*fi0t  unertragliche,'  Niemeyer  remarks^  that  the  physiologists 
Dabois-Beymond  and  Dr.  Mollendorff  refer  its  origin  to  the  ex- 
istence of  a  dilated  state  of  the  arlerm  caroih  cerebralU,  This  state 
of  dilatation  these  authorities  explain  by  a  reference  to  certain  facts 
in  the  physiology  of  the  cervical  sympathetic  as  discovered  now 
iome  seventeen  years  ago  by  Bernard,  and  elucidated  still  further 
•by  WiJIer,  Budge,  and  Brown- Sequard.  And  in  like  spirit,  or  at 
leait  by  a  reference  to  certain  anatomical  facts  in  the  arrangement 
of  blood-vessels,  which  he  supposes  to  become  dilat^^d  and  distended, 
the  great  Gcittingen  anatomist,  Henle  (cited  by  Niemeyer,  vol  ii. 
pp,  3i9--339)t  explains  the  causation  of  certain  neoralgiae.  The 
neiiralgia  which  is  apt  to  haunt  tlie  sixths  seventh,  and  eighth 
intercostal  spaces  of  the  left  side>  he  has  suggested  may  be  ex- 
plained by  the  peculiar  arrangement  of  the  left  or  smaller  azygos 
Tdn  in  that  region ;  and  the  greater  relative  frequency  of  neuralgia 
of  the  first  than  of  the  second  and  third  divisions  of  the  fifth 
cerebral  nerve,  he  refers  to  the  greater  quantity  of  dilatable  veins 
with  which  it  is  beset  in  passing  from  the  inner  to  the  outer 
irface  of  the  sphenoid.  Now  I  venture,  though  with  some  diffi- 
]M  I  find  myself  in  opposition  to  such  names  and  authorities, 
to  dtsaent  from  the  explanations  thus  given  of  these  facte,  which  I 

'  iBMinsetly  hcrar«f«r;  DobtuaReymoiid  hinueif  expUining  bemknuim  m  da«  to 
•  tfliniiT  of  tlio  mtifotikr  ocm^  of  the  arterieo.  See  Rdobert  u.  Daboit-Reyinoiid*e 
JMelltiv,  1860;  BrowtiS^uard,  *  Juunyd  de  la  Fhy«iologi«v*  iv.  13*  i86t. 
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suppose  roust  be  acknowledged,  with  perhajM  ap  exceptioa 
the  relative  statistical  Arequency^  of  neuralgia  of  the  fii^  diTioMi  I 
the  fifth,  to  be  only  too  real  tact«.     67  laying  the  p>byaiaki^  J 

the  cervical  sympathetic  alongside  of  the  natural  hktorjr  ^  M 
attack  of  neuralgia^  we  shall  be  enabled,  I  believe^  io  mm  Uwl  tkon 
are  stages  in  each  corre^rponding  with  stages  in  the  other^  bat  UhI 
it  is  a  stage  of  spasm  in  the  one,  and  not  a  stage  of  relazataan  ami 
congestion^  which  corresponds  with  the  stage  of  pain  lA  iht  Mm. 

'  Stimulation  of  the  upper  cenricnl  sympathetic  produoB^  mofs  if 
less  immediately,  contraction  of  the  blood-vessels  of  the  h«id  and 
dilatation  of  the  pupil^  and  diminution  of  the  t^mpentore.  Thii 
is  the  first  line  of  operation,  resulting  in  what  Brown-S^fttri 
{j  Lectures  on  the  Physiology  and  Pathology  of  the  Nervous  S?v 
tern/  i860,  p.  142)  calls  *  Decrease  of  Vital  Ptt>peiti€a.'  Bat  alai 
a  while  the  reverse  of  all  this  takes  place,  and  the  veaaela  iGy& 
Now  whether  this  be  so  in  consequence  of  exl]ati«tiaii«  as  is  orJi- 
narily  said  (€.g»  Funke,  *  Physiologic,*  vol*  ii.  p.  77a),  or  not,  11 
Dr.  liov^u  (who  says  in  Ludwig*8  '  Arbeiten  Phys,  Anat«^'  Leipfig* 
1866,  p.  II,  that  the  sympathetic  is  not  so  easily  tired)  thiski^ii 
of  no  consequence,  or  of  little  consequence,  as  the  fact  of  tl>« 
sequence  of  events  is  accepted  as  I  have  stated  it  on  all 
Indeed,  similar  alternations  of  alteration  in  the  calibm  of 
take  place,  as  is  well  known,  spontaneously,  as  the  phrase  jBO»^ 
whether  rhythmically  or  not,  istill  chronometrieally  in  teklkii  <• 
the  needs  of  the  animal  and  its  tissues  \  in  the  arteries  of  tkt 
rabbit*8  ear  (Funke,  loc.cit.  ii.  p.  771,  citing  Schiff  and  CaBerfilii 
in  tlie  veins  of  the  bat*8  wing  (Wharton  Jones, '  Phil-  Trana,*  ttpY 
in  the  arteries  of  the  frog's  web  (Lister,  *PhiL  Trans.*  185!^ 
p.  655} ;  and  the  occurrence  of  these  latter  alternations  makes  lib 
occurrence  of  the  former  more  intelligible.  Now,  a  stmtlar  attsni^ 
tion  from  a  stage  of  contraction  of  blood-vessels,  of  coMiMM  ^ 
skin,  of  shivering,  of  total  absence  of  heat,  redness,  amlKng^  ^ 
tenderness,  to  one  of  increased  circul;ition,  swelUog,  beat,  0I 
tenderneas,  constitutes  two  stages  in  an  attack  of  neftralgia,  koo^ 
logons  with  the  two  described  as  occurring  in  irritalaoB  of  lli_ 
sympathetic.  It  is  rare^  I  believe  and  Dr.  Anstie  leaehes  ('  i 
lants  and  Narcotics,*  1 864),  for  pain,  as  opposed  to 
psimt  after  congestion ;  and  pain  in  tissues  diflbn  as 
tenderness  as  remorse  in  a  conscience  difiers  from  lendenav  0 
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tbat  organisation;  and  the  two  things  are  well-nigh  equally  ex- 
eliuive  the  one  of  the  other  in  both  cases.  Perhaps  the  mere 
apposition  of  the  two  sets  of  occarrences  side  by  side  is  sufiRcient  to 
jpstify  my  conclosion  that  the  congestive  stage  of  the  phy Biological 
experLoient  is  not  the  homologue  of  the  painfol  one  of  the  morbid 
hietory,  mere  apposition  being  sometimes  sufficient  to  decide  us  on 
more  diflBcult  homologies,  at  least  in  the  negative.  But  I  may 
add,  that  the  argument  from  the  juvantia  ae  laedentla,  as  the  older 
physicians  and  physiologists  phrased  it,  gives  some  confirmation  to 
the  Tiew  which  teaches  that  spasm  and  starvation  go  in  company 
with  pain  ;  relaxation  and  congestion  only  with  tenderness.  I  will 
put  the  facts  before  you  as  premises;  you  will  piece  them  together 
into  an  argument  for  yourselves.  Chloroform*  is  the  greatest  of 
jutantia  m  neuralgia ;  chloroform,  indeed,  and  ether,  in  equal  parts, 
aa  recommended  ^  by  Mr.  R.  Ellis,  may  be  safely  entrusted  to  a  safe 
persofi  for  self-administration ;  and,  if  taken  persistently  as  well 
as  prudently,  may  keep  the  attack  in  suspense  until  the  enemy, 
from  weariness  or  clironometric  obligations,  retreats  or  withdraws^. 
But  this  great  reducer  of  neuralgia,  this  great  and  blessed  producer 
of  *iiidolcnoe/  as  Locke  called  it,  is  also  the  great  reducer  of 
muaculnr  spasm,  aa  we  know  from  its  action  and  our  employment 
of  it  in  cases  of  beroia^  and,  indeed,  of  tetanus.  Now,  if  it  relaxes 
muscles  which  we  can  see  in  the  limbs  and  trunk  without  the  aid 
of  a  microscope,  we  may  think  it  not  improbable  that  it  will  do  the 
like  by  muscles  which  we  cannot  see  without  the  aid  of  that  instru- 
ment, in  the  arterioles.  Chloroform,  secondly,  has  the  reverse 
action  to  that  of  the  sympathetic,  in  dilating  the  blood-vessels  of 
the  head  * ;  as,  indeed,  also  has  alcohol,  itself  too  a  producer,  though 

^  For  ftclion  of  chlorofbrm,  see  further,  ^  Chloroform^  iU  Adioti  and  Ad  minis  tiution/ 
Iff  A.  K*  Sikfitoni,  M.B.,  1865  ;  •  Aithiim/  by  Hjde  Salter,  M.D.,  1868,  p.  3i6. 

*  See  '  lAacet/  Febrqary,  May,  June,  1866,  uid  pamphleto  publbbed  by  Hardwicke 
Iknd  Bntleli 

*  The  mnAe«yM»tlo  eflbcfc  of  bUulpMde  of  ourboii  in  ▼arioua  kind*  of  headache,  m 
pointed  out  by  Iho  Iftto  Dr.  Ketmion  ('Medical  Time*  and  Gaiette/  July  J 8,  186S, 
p.  77),  may,  perh^M,  be  «imilafly  eirplained. 

«  I  fmi  thai  both  Mr  Dttrhiun  ('Guy*M  Hospital  Beporti,*  iii.  ti.  i860,  p.  153)  and 
Haouaofid  C'  On  Wakefnhieta,*  p.  2^)  ar«  agreed  that,  in  animals  under  ohloTofurm, 
the  f«bi«  of  the  braUi  become  dLitended.  I  do  not,  howevef.  ky  nny  g^reai  stnss*  upon 
thia  fibet ;  firstly,  becnuse  the  i^etna  mtiy  become  diatended  under  the  influence,  not  so 
mndl  of  the  ohiorofbnn.  m  of  the  more  or  leit  partiAl  hindranoe  to  respiration  wrhioh 
Hi  inhiJiMkai  implies;  ajid,  leoondly,  becaoie  we  have,  ea  yet  (Funke,  voU  it.  pp. 
-775)1  ao  rtFf  dialinet  eTidimoe  for  the  prodaeHon  of  effiKia  on  the  veins  by  tUe 
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less  directly,  of  the  *  indolence '  we  desire,  as  well  as  of  mnch  that 
we  deprecate.  And  chloroform,  thirdly,  antagonises  the  sympathetic 
in  its  very  obvious  action  on  the  pupil. 

It  may  be  bold  in  me  to  venture  further  in  this  direction ;  yet^ 
as  a  member  of  the  British  Medical  Association,  and  as  a  reader  of 
our  admirable  Journal,  I  may  perhaps  be  allowed  to  say,  before  I  re- 
turn to  my  own  more  immediate  sulDJects,  that  the  account  given 
by  Dr.  George  Johnson  in  that  periodical  for  March  aist,  1868  ^ 
seems  to  me  to  indicate  that  epilepsy  itself  is  but  a  frightful 
caricature  of  neuralgia,  and  of  the  results  of  vaso-motor  irritation 
and  contraction.  The  presence  of  dilatation  of  tiie  pupil  in  all 
those  sets  of  cases  may  be  thought  perhaps  but  a  slight  indication 
in  the  direction  of  identity  of  cause.  High  spirits  and  great 
vivacity  are  not  rarely,  in  both  diseases  alike,  precursors  of  an 
attack ;  while  counter-irritation,  which  both  Schiff  and  Setsche- 
now  ^  are  agreed  in  considering  a  strong  and  universal  reflex  de- 
pressant, is  not  rarely,  in  both  diseases  alike,  both,  ex  iypoiJUsi^ 
dependent  on  reflex  vascular  constriction,  a  preventive  '. 

sympathetic.  But,  taking  the  facts  aa  given,  we  mo8t  allow  that  venona  fulneH^ 
though  inferior  doubtless  to  arterial  replenishment,  is  still,  as  the  growing  prostate 
of  the  aged,  the  rank  hairs  shooting  up  reund  old  ulcers,  and  the  cook's  spur  tnm- 
planted  to  the  cock's  comb,  show,  a  more  or  less  favourable  condition  foap  growth  and 
nutrition ;  whereas  pain  is  correlated  always  with  malnutrition  and  ordinarily  with 
atrophy,  and  b  now  always  spoken  of  as  a  '  depression*  rather  thaa  as  'an  ezaltation 
of  function.' 

^  See  Brown-S^uard,  '  Lectures^'  I.  c.  p.  1 79,  ibique  citata. 

'  Setschenow's  words  are  these  ('  Neue  Versuche,'  p.  23,  1864)  :  'Ea  giebt  endlidi 
bei  meinen  Gegnem  einen  Yersuch,  an  dessen  Bichtigheit  ich  keinen  Gnind  an  zweiiiBhi 
habe,  an  welchem  die  einseitige  Trigeminus-Reizung  eine  starke  allgemeine  Reflex* 
Depression  hervorrief.'  These  words  seem  to  furnish  something  like  a  rationale  of 
the  picking  of  the  nose  in  helminthiasis,  as  also  of  much  of  that  counter-izritatioo  of 
the  fifth  nerve  at  its  periphery  which  so-called  'nervous  initable*  persons  pnotiss  <m 
themselves  in  the  way  of  *  tricks.'  Malgaigne  praotLsed  similarly  on  his  patieuta^  ss 
certain  savage  races  do  upon  themselves  with  their  labrets,  ear-  and  noae>xinga. 

'  These  views  I  came  to  entertain  without  any  knowledge— or  perhaps  I  should 
rather  say  without  any  conscious  recollection — of  those  which  Dr.  Badelifie  bad  put 
before  the  world  in  his  lectures  delivered  at  the  College  of  Physioians,  and  published 
in  1864  in  his  work  on  Epilepsy,  Pain,  and  Paralysis.  I  have  not  altered  what  I  had 
written  in  consequence  of  my  consultation  of  this  most  valuable  work,  to  which  I  re- 
sorted after  seeing  a  reference  to  it  in  Dr.  Anstie's  book.  This  latter  work  I  have 
already  quoted  in  the  text,  and  I  found  it  most  useful  and  suggestive  to  me.  I 
believe,  indeed  I  hope,  that  what  1  have  written  is  more  or  less  in  aooordaooe  with 
Dr.  Badcliife's  views.  But  it  is  as  much  inferior  for  purposes  of  oonsultatioDy  and  in- 
deed from  other  points  of  view  also,  to  what  Dr.  Radcliffe  has  written,  and  I  have  read 
of  his,  on  the  same  subject,  as  a  skull  when  just  removed,  and  that  in  ft  tomewhAt 
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will  now  proceed  to  gi^e,  in  the  second  place,  an  account  of  a 
iological  experiment  worked  out  for  us,  from  time  to  time,  in 
the  labomtoiy  of  Nature,  which  throws  not  a  little  light  on  a 
^Mlioa  which,  I  learn  from  Dr*  WiUon  Fox's  work  on  *  Dyspepsia  * 
P*  141)*  is  still  a  matter  of  debate  among  pathologists — the  ques- 
ton,  to  witj  *of  the  influenoe  of  perverted  innervation  in  causing 
immatory,  or  sometimes  even  still  severer  morbid  changes  *,*  It 
known  that  stags,  after  injurj^  to  the  testes,  have  correspond- 
changes  wrought  out  in  the  corresponding  horns.  Such  a 
cimen  I  can  show  yoa  from  the  Christ  Church  Mnseum,  fouuded 
Matthew  Lee.  In  a  curious  old  work  dedicated  to  him, 
ipany  with  two  others  of  the  King's  Physicians,  by  Dr. 
chard  Russell  ^  and  styled  •  The  Economy  of  Nature  in  Acute 

DtMy  oonditioiv  &vm  «  tMumir,  ii  to  the  mnte  skull  when  pieced  together  And 
,  a*  jou  nuijr  tee  mmay  tuoh  skolU  in  Uie  MiMe««i«  by  Mr.  Rabertdoiu 
i)Qo«iAg  refereikee*  to  AQthoritiea  on  tbi«  vexed  qoestioa  I  htf«wiili  ftp- 

liarler, '  Fbilcaophical  Trmamtsdaum^*  1858*  p.  627. 

»,  -FliOcMophJcU  TrmoBftctionM,*  1865.  part  i.  p.  44 ^ 
Vlfbli9v. '  Arcluv/  vol  xvi.  1859,  p.  438 ;  'CelloUr  Pathology,*  Clumoe'i  trassk- 

laoo,  pp.  3"t  3"* 
PKgH'b  'Suxiod  FaUioIc^.'  Tunier'i  edltkia,  p.  i^J,  1863, 
*Britl>h  Medical  Jotinial,"  1866,  p,  40 j. 
Anstie,  *  LADcet/  1S66,  toL  il.  p.  548. 
fiimim,  *  Holroee**  System  of  Surgery/  vol,  i.  p.  62. 
Banud,  '  Lefoiu  PhyiioL  Pnthol.  SysU  Nerv./  vol  ii.  p.  518. 
Brovm-S^uAfd.  'Lectures  an  the  Pbyiiology  sod  Pathokigy  <d  the  Nervoui 

fljvtem,*  p.  143. 
Bndge^  *  HAodbaoh  der  Physiologie,'  p.  j^ 
FuBktt,  *  HaadtMieh  der  Phyuologie,*  vol.  iL  p.  776. 
DoDikn,  'Spea  Phynolo^e,*  p.  140. 

Billroth,  *I>te  Allgemciiie  ChirurgiBcbe  Pfttbologie  and  Tberapie,*  1868,  p<  73. 
NkaMfy«r»  •  Lehrbuch  der  Patholojfie  and  Tbempie,'  1 868,  ii.  pp.  330,  340,  428, 
fiftDdfidd  Jimee,  ■  Fuxictiaiud  Nervoui  IMeordefiy'  p.  11 ;  Lectures  in  *  Medicil 

TlokCi  aod  Gasetie/  1865* 
Samu^  *Mole«bott*a  UntenoditiQgeii,*  BmSid  is.  p.  18. 

H  mmf  b«  Inl^reititig  to  record  here,  in  pAimg*  that  Dr.  BichMrd  Runell  lived  ftl 

,  IhftI  be  WW  A  friend  of  Dr.  Chftpouut  Mid  of  Dr.  Ff«wen  of  tbb  very  pkee, 

tiM  90^  of  hit  work  to  which  I  hmve  idiBrTed,  and  which  exbto  in  the  Chriit 

I  ftftfWilMlf*  Library  attached  to  the  Christ  Churcb  Museum,  and  deposited  with 

■  Vwd'mdij  Mmeiim  fiolldingt,  did  in  r  760,  eleven  yean  before  D?.  Ru«ell*e 

to  Dr.  dMpimaB.    Now  theee  i^cis  and  dates  render  it  not  improbable 

^mdmm  may  have  been  given  by  Dr.  Eonell  to  Dr.  Ch^unaA.  pomilAj 

^  wllh  Ibit  copy  of  hu  book.     It  is  unfortunate  that  ao  much  ahould  be  left  to 

k  {  bat  thii  digrewioo  may  be  justified  by  the  mond  which  it  oonveyi,  to  the 

we  are  botmd,  when  rvodving  *  epeoinien  into  a  museum^  to  put  on  record 

iot  the  beme&t  of  our  muoowto,  m  note  of  Ite  history  and  donor.    Dr,  EusmU 
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and  Chronical  Diseases  of  the  Glunds'  (pp.  2i-24\  fire  mam  of 
tnjtuy  to  the  testicular  gland  in  Ftags  are  recorded.  In  titeb  civt 
as  theee  after  the  injtiiy  to  the  testis,  the  horn  noaj  or  umf  Bui  hi 
shed  annually,  and  it  maj  never  thenceforward  loee  its ' 
but  it  ncTer  becomes  the  dry  lowly  vascular  weapoo  of 
which,  in  a  fortnight  or  three  weeks  from  the  praevt  liai^,  wt 
shall  see  the  backs  polishing  their  hard  leather-coated  Itofiii  sste 
agamst  shrubs  aud  trees.  It  remains  x'aseular  and  apoii^  witkn, 
and  coated  ontade  with  a  hairy  skin,  which  may  be  proloro^^  iala 
pendulous  outgrowths.  Being  sensitive  and  fragile,  and  Ut^fiaf 
easily,  it  acts  as  a  second  sexual  diaqualificaiion ;  and,  at  I  m 
speaking  of  this  correlation  of  growth,  I  may  be  allowed  lo  add, 
that  its  reality  is  further  testified  to  by  its  abseooe  after  omiki 
lesions  in  rebdeer,  where  both  bucks  and  does  are  alike  boriMi 
Now,  I  submit  that  the  unilateral  correspondence  of  malnoliitM, 
such  as  we  have  here,  is  as  good  an  instance  and  exempliBeaiMii  of 
Pfliiger's  first  law  of  reflex  action,  the  law  of  unilateral  {ftrkhm^j 
transmission  of  stimulus,  as  any  unilateral  or  homolateral  twitdiiaf 
of  any  muscle  can  be  in  response  to  any  one-sided  stirouloa,  Ootf 
the  reflex  action  shows  itself  in  the  way  of  nutrition^— «  soft  J 
reversed  hemiplegic  nutrition,  it  is  true — and  not  in  tluit  of  mm^ 
ment  nor  in  that  of  secretioQ  *. 

Let  me,  as  in  the  former  case,  lay  alongside  of  the  plijaologkal 
experiment  a  parallel  to  it  from  pathology*  This  I  will  do  by  tb 
help  of  Budge,  who,  at  pages  794-795  of  his  '  Handbook  ef  ¥k]* 
aiology»'  gives  us  the  two  following  short  histories,  whiidl  hivt 


WM  Uit  mnihoT  of  mrmal  otiier  worki  beildai  llw  one  I  Imw  qtiolatL 
liM  MiifMd  Ihm  aoHM  of  Pr.  UnnK  in  hk  intePMlij^  volama*.  'Tim  Bill  lit** 
Boyal  CoUif«  ni  ^hf^Mmm,'  vol.  iL  p.  131.  Their  ti^m  m :  1 .  *  D«  T^bm  Q^^iM 
■ivt  de  QBO  AquM  MikrinM  in  Morbit  GUadaUnun  DiiMrUfici ;*  lit  1  v«L  •««.;  pA 
f«.  1.  *  A  DiflirrtaUoit  coooerning  the  Um  of  S«*-wmitf  in  Diww  ^  ^m  Qhmhi*  U 
vliieli  Is  mUocI  Mk  EpiMUihuj  DiMerUiiuti  to  li.  Fivwco,  M.D. ;  !■  mam  miiiwfclm; 

<  8m  OttcN  *nmm  Mme  D«>l»oUiij^«ii  SMnBO^^T^L  tl.  ^  10:  IHiii  p.'lit 
80.  MiiBin.  imMfter  pMiv  Mnniw,*  p.  3$.  &am  vrfttaf  Hm  wl^^w^k  I  IvNiMift 
am*  l9  p.  if  of  llr.  Pa«at'>  '8aivi»l  P^tbokv.*  cdllid  hf  V^ttmm  ttfvi;  h 

mUA  lb*  iMt  Uuti  no  distofbiBG*  0/  nutrltMn  k  ^hmai  by  amm  -rnimiFflMM" — ' 
iha  iMfc&i  In  mek§,  ft  bfoof^  Ibrwftrd  to  nbow  tlwl  no  man  botvmm  iHmiiTnnii  «a 
■MMBi  lir  IImm  allwnlimw  of  iratritioti.     I  do  aiH  t 
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ctiMler  his  own  observatioii.     His  words  ran  tbus  in  timns- 

'  After  a  loDg^continaing'  stagnation  of  blood  at  the  end  of 

11  intestiDe  and  the  beginning  of  the  large^  in  consequence 

cb  exudations  and  adhesions  of  the  peritooeom  ensued,  the 

itire  right  half  of  the  body  became  ffeaker  than  the   left,  mm 

ired  sooner  by  exertion ;  the  right  foot  became  oold  sooner,  under 

same  circumstances,  than  the  left ;  the  right  ear  became  mach 

»re  rapidly  tbe  seat  of  Yascular  dilatation  than  the  left  \   and 

er  similar  phaenomena  developed  themselves.     After   a  great 

under  the  right  gluteus  maximus,  and  an  immense  loss  of 

rtfae  right  hand  and   the  entire  right  arm  became  not  only 

ridently   thinner   to   the  eye   than   the   left,   but  also   actually 

er.'    These  cases  are  decisive  as  to  the  interference  of  the 

system  in  the  process  of  nutrition;   and,  though  oigans 

tructures,  such  as  the  epithelial  and  the  cartilaginous,  botii 

kyiiological  and,  I  suppose,  morbid,  may  and  do  exist  and  grow 

nal  bodies  being  as  devoid  of  blood-vessels  and  nerves  as 

they  were  found  in  vegetables,  still  any  arguments  based 

[»n  these  undoubted  facts  can  be  met  at  once,  if  so  we  oare  to 

them,  mtb  the  more  or  less  accepted  phystological  axioms^ 

interdependence  of  parts  augments  with  their  development ; 

soUdarify  of  organs  increases  and  is  more  intimate  with  each 

ildition  of  a  fresh  factor  to  the  entire  economy/     But  these 

I  do  not«  of  course,  touch  the  question  of  the  way  in  which  this 

inftnenoe  comes  to  act  on  the  tissues,  whether  mediately 

brtmgh  the  blood-vessels,  or  immediately  on  the  tissues  with  which 

^mie  supposed,  in  the  case  of  the  salivary  glands  by  Pfliiger, 

mott  as  I   apprehend,  by  Dr.  Beale  ('Phil  Trans/  1865, 

447)*  to  become  continuous.     Nor  does  such  an  experiment  as 

r  of  BiddeTt  in  which  a  salivary  gland,  under  nerve-stimulation, 

out  two-thirds  of  the  entire  quantity  of  iodide  of  potassium 

ths  circulation,  to  one-third  picked  ont  by  the  substance  of  its 

r,  oot  so  stimulated.     For  a  more  innervated  gland  is  also  a 

vascolar  gland ;  and  of  the  two  antecedents,  greater  a^vs- 

ent  and  gveaier  blood-current^  we  have  no  right  from  this 

At  to  say  that  the  one  rather  than  the  other  is  the  cause 

I  {NBiiOular  consequent    And  much  probability  will  come  to 

_     ilsslf  to  Vircbow*s  viows^  according  to  which  innervation  is 

pioveo  to  increase  nutrition  dinctly,  but  works  only  medtatsly 
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by  its  influeiiGe  on  the  blood-veBs^ls,  in  the  minds  of  penoos  wk 
may  be  averse  to  multiplyin|j  laws  by  cases  saeh  as  tbaeeu  Wt 
go  to  a  case,  as  I  suppose  most  of  us  may,  like  myself,  have  goae, 
and  we  frequently  find  one  side  of  the  body  hot,  and  tbtf  aHhm 
oold.  This  latter,  the  friends  will  kll  ujs,  is  the  paralysed  part; 
we  find  that  it  is  not;  and  Bernard's  experimeots,  and  Bnnni^ 
S6qaard'6  (L  c.  p,  146),  enable  us  to  understand  why  this  b  sa 
An  excellent  case  to  the  same  efiect,  showing  how  increaae  of  fital 
properties  may  take  place  in  the  entire  absence  of  any  eoBttsctinn 
with  the  upper  part  of  the  cord  or  brain,  may  be  giveit  from  i 
paper  of  the  kte  Sir  B.  C.  Brodie*s,  in  the  twentieth  volume  ( r%7)rf 
the  'Medico-Chirurg'ical  Transactions.'  '  A  man  was  admitted  iolo 
St.  George's  Hospital,  in  whom  there  was  a  forcible  sepafatioa  tl 
the  fifth  and  sixth  cervical  vertebrae,  attended  with  an  eflbiion  d 
blood  within  the  theca  vertebraliii,  and  laceration  of  the  lower  pit 
of  the  cervieal  portion  of  the  spinal  cord.  Bespiration  wis  p0^ 
formed  by  the  diaphragm  only — of  course^  in  a  very  impcrM 
manner.  The  patient  died  at  the  end  of  twenty-two  boors ;  aoi 
for  some  time  previously  to  his  deaths  he  breathed  at  loag  ii* 
tervals;  the  pulse  being  weak,  and  the  eoimtenatioe  liiiL  M 
length,  there  were  not  more  than  five  or  six  resptratiou  m  s 
minute.  Nevertheless,  when  the  ball  of  a  thermometer  was  j/kad 
between  the  scrotum  and  the  thigh,  the  quieks^ilver  rose  to  ill* 
of  Fahrenheit's  scale.  Immediately  aflcr  death,  the  irmpsfitaft 
was  examined  in  the  same  mannerj  and  found  to  bo  itiD  tkt 
same/ 

The  larger  size  of  a  horse's  hoof,  the  nerves  of  which  had  ha 
divided,  should  probably  be  similarly  explained  by  the  grtater  sBtt 
of  blood  which  would  set  in  thither  temporarily  until  the  cootiflM^ 
of  the  nerve  was  re-estalilished.  (Ogle,  '  Mc^d.  Times  and 
Nov.  3,  1866,)  And,  finally,  such  an  occurrence  as  thi?  infl 
tion  of  skin,  cartilage,  or  cornea,  after  its  own  sweet  wtll«  and  aoA 
in  the  line  of  an  irritated  nerve  passing  throogh  it  of  Mir  it 
(Virchow*s  *  Cell.  Path./  Chance's  translation,  p,  299),  wmtm  i» 
speak  plainly  enough  to  the  self-sufficiency  of  animal  edk  ^ 
respond  to  what  Niemeyer  calls  '  Insulte,'  without  appeaUog^  to #V 
higher  powers  for  assistanco  ;  just,  in  fact,  as  though  thegf 
little  animal,  as  truly  vegetable,  and  as  independent  of  any  < 
spinal  centre  as  the  galUproducing  oak  or  willow* 
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it*  in  ipita  of  all  this,  I  am  inclined  to  think  that  the  direct  action 
nerves  on  cells  is  a  vera  causa ;  and,  even  if  our  highest  micro- 
pic  powers  do  snceeed  in  proving  that  nerve-tissnes  are  never 
itintious  with  any  other  tissues  in  any  part  of  their  distribution^ 
Liiflt  still  be  recollected  that  such  iutervals  as  may  be  demon- 
will  be,  if  not  insensible,  at  all  events  infinitesimal ;  and 
e-force  may  well  be  sufficient  to  act  across  such  gaps  as  these. 
Dr.  Ratlt'liffe's  'Lectures  on  Epilepsy,'  1864,  pp*  13  and  330,) 
appeal  for  my  justification  to  Professor  Lister's  experiment, 
^^ded  in  his  paper  on  the  Cutaneous  Pigmentary  System  in  the 
(*PhiK  Trans/  1858,  pp.  6^6-6^g),  in  which  certainly  the 
e^system  is  shown  to  have  some  contTol  over  the  molecular 
te  of  concentration  and  diffusion  quite  independently  of 
Uciod- vascular  system.  The  cessation  of  the  circulation  in  a 
*•  web  entails  the  concentration  of  the  pigment;  therefore 
r  Lister  took  a  pale  frog — ie,  one  in  which  the  pigment 
already  concentrated;  and,  tying  a  ligature  abo%^e  the  ankle^ 
fta  to  eliminate  the  condition  of  cessatiou  of  the  blood's  circu- 
tion.  he  then  eliminated  the  condition  of  nerve-influence  from  the 
io-f^pinal  axis  by  amputation  above  the  ligature.  Censante  eanm, 
mi  tt  efftHm  ;  the  nerve-force  is  removeil ;  and  the  pigmentary 
ion  which  it  had  held  in  check  is  set  up  and  continues,  until 
ted  by  the  pmt  morUm  concentration  whicli  ordinarily  takes 
?,  and  produces  that  lightening  of  the  dark  hue  usually  seen  in 
fg  after  death.  This  experiment^  whith  I  have  not  given  in 
Ml,  Dor  in  Professor  Lister's  own  words,  is  a  very  striking  one ; 
I  bo[)c  I  may  remark,  without  offence  to  any  representatives  of 
\t  German  Fatherland^  to  which  physiology  owes  so  much,  that 
Qeb  thai  has  been  recently  written  and  worked  at  there  might 
ye  been  sj»ared^  had  Mr.  Lister's  pai>ers  been  as  well  known  to 
as  they  will  be  to  their  successors.  They  seem  to  me  to  mark 
in  the  literature  and  in  our  knowledge  of  the  eeaenoe  of 
imition* 
[•fre,  if  I  may  be  allowed  to  digress  somewhat,  I  would  remark 
Ihibt  Prfifessior  Listers  suggestion  made  in  1858  (loc.  cit  pp.  619 
640}  as  to  the  probability  of  the  existence  in  the  limbs  of  a 
pmgUofliic  apparatus  co-ordinating  molecular  and  other  movements 
Ibe  periphery',  sometimes  independently,  sometimes  subordiuately 
to  the  ef&ni<Hspina]ly  placed  nerve-centres,  may  seem  to  have  found 
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a  jusHfication  in  Professor  Beale*s  demondtratdon  in  1865  cf  tbt 
ending  of  the  muscular  nerves  in  nucleate  reiioolar  pleimi 
Assuredly,  the  discovery  of  these  net-works  beano^  oodd  im 
away  with  the  necessity  for  any  further  carrying  00  of  Ike  iff^ 
rently  interminable  discussions  as  to  the  exlatenoe  of  an  *idio- 
muscular  ^  as  opposed  to  a  *  neuro-muscular  *  contractility.  Bot  I 
will  take  this  opportunity  of  saying,  that  there  are  not  vaatiof 
purely  physiological  considerations^  which,  though  ooi  hj  «; 
means  amounting  to  demonstration,  do  neverthelfisi  lead  nat 
little  probability  to  the  *  neuro-muscular  *  ezplaoatios  cf  tiMtt 
movements  which  take  place  in  muscles  sepofrnted  from  iD  €ifr 
neetion  with  central  nerve-organs.  Firstly,  these  moveamli  H^ 
within  my  experience^  more  marked  and  frequent  in  the  mfaedtf 
tissues  of  young  animals ;  and  the  history  of  the  devdopnal  tf 
nerves  would  lead  us  to  expect  to  find  a  greater  diiigroe  of  imh^ 
pendence  in  the  peripheral  nerve-system,  than  wc  should  look  far 
in  the  adult  organism ;  for  nerves  do  not  grow  from  oeOs  ti  Ik 
direction  of  what  we  know  in  the  adult  state  and  under  loir 
of  the  microscope  as  their  branches;  but»  as  Von  Henaen  has 
(Quain^s  *  Elements  of  Anatomy,*  7th  edit.  p.  clxiv).  two  nerrfr-cdb 
are  connected  by  a  fibre,  and  it  is  by  the  withdrawal  of  the  out  €ill 
from  the  other,  and  the  elongation,  so  to  say,  of  the  iittctrooBfifelaf 
fibre,  that  the  peripheral  and  central  ganglionic  systcima  itinifigtiwiy 
0ssnme  their  adult  relations.  And  just  so,  I  may  add,  in 
annelids  and  lamellibranchiata,  we  have,  as  we  not  nin»ly  do 
in  the  lower  animals,  a  stereotyped  though  but  partial  adiimbfilHi 
of  what  is  but  a  single  scene  in  the  moving  diorama  of  ih« 
ment  of  the  higher;  and  we  find  the  peripheral  m 
studded  with  eyes  or  other  sensory  organs,  and  poswMMd  of  1 
prominence  and  importance  relatively  to  the  central  n»TVO  flpagfa 
which  is  only  temporarily  seen  in  the  develt»pmi.*al  of  mnn»  [mfeei 
ereatnrea. 

Secondly,  many  of  the  ca^es  of  death  in  adults,  in  wtiu±  tatf 
irritability  is  found  to  exist  most  commonly  and  markedly*  ■■ 
cases  in  which,  from  very  various  reasons,  the  functions  of  At 
intracranial  nerve-centrea  are  put  into  alioyanoe  at  m  wtry  eitlf 
fftage  in  the  process  deathward.  Such  are  (see  Nyateo,  dlid  hf 
Brown-S&}uard,  *  Proceedings  of  Royal  Society,'  t86a»  p.  ail) 
Ciisi  of  deoapitation^  of  asphyxia,  and  of  sudden 


MEDICINE  IK  MODERN  TUrES. 


705 


I 
I 


I 


I 


large  artery.  Now  we  know  that  movemenfcg  do  continue  in  a 
portion  of  intestine  which  has  be^n  deprived  of  its  mesentery,  and 
WB  ascribe  the  prmluction  of  these  movements  to  the  presence  in 
the  walls  of  the  intestine  of  the  plexuses  demonstrated  to  us  by 
Meisaner  and  Aaerbacli ;  and,  if  we  may  aseribe  like  eflects  to  like 
eanses,  we  may  aseribe  the  post  mortem  twitchings  of  muscles  to 
Professor  Beale*s  neiiro- muscular  apparatus.  In  like  manner  wo 
should  exi>ect  from  similar  reasons,  and  we  do  find,  as  a  matter  of 
fcct,  this  same  neuro-muscular  irritability  g;reatly  prominent  in  the 
smalUbrained  cold-Llooded  vertebrata,  and  in  hibernating  mammals. 
In  all  of  these  animals  alike,  the  centml  nerve-system  is  small 
relatively  to  the  entire  mass  of  their  bodies ;  whikt  in  birds,  or  at 
leAit  in  the  more  hig^hly  organised  of  the  class — for  birds,  liko 
other  bipeds,  differ  as  to  the  mass  and  use  of  the  brain  (see  Parker, 
'Zool.  Soe.  Trans.'  v.  1862,  p.  207) — the  brain  may  hold  a  more 
favourable  relation  to  the  entire  mass  of  their  bodies  than  in  any 
other  cla^s  of  animals;  and  in  birds,  as  is  well  known,  with  some 
few  reptile-like  exceptions,  such  as  the  peewit,  muscular  irritability 
ceases  almost  with  their  last  act  of  expiration. 

Whilst  speaking  of  this  condition  occasionally  found  in  the 
mnseleB  after  death,  I  am  tempted  to  say  a  few  words  of  the  empty 
condition  of  the  arteries  which  is  almost  constantly  found  after 
death.  I  observe  that  Yon  Bezold  has  explained  this  well-known 
phaenomenon  as  being  due  to  a  last  nervous  impulse  communicated 
to  the  small  peripheral  vessels  from  the  brain.  His  words  arc 
(' Untersuohungen  aus  dem  Physio  I  ogischen  Laboratorium  in  Wilrz- 
burg/  Hefl  ii.  pp.  358,  359,  1867):  'Sicher  ist  aber  cin  ungemein 
wichtiges  Moment  hierbei  die  Innervation  der  Muskeln  in  deri 
kteinen  Gefassen  des  Korpers.  Man  stelle  sich  vor,  dass  in  der 
Agonic,  in  Todes-Kiimpfe,  das  vasomotorischo  central  Organ  im 
Gehirn  noeh  in  Krampf-zustande  versetzt  wird,  welche  mit  Pausen 
der  Ersehopfung  abwechseln  . .  ,  Ausserdem  ist  gezeigt  worden* 
ditts  jenes  letzte  Ueberpurapen  des  Blutes  aus  den  Arterien  in  die 
Venen,  bei  den  Saugethieren  wenigstens,  unter  dem  Einiluss  ciner 
letzter  Thatigkeit  des  Gehirns  geschieht*'  Surely  all  these  *  Vor- 
fltellongen  *  would  have  been  spared,  if  Professor  Von  Bezold  had 
been  acquainted  with  Mr.  Lister's  papers,  or  even  with  those  points 
io  them  to  which  I  have  referred.  Indeed,  that  his  view  is  un- 
tenable, ia  clear  from  a  consideration  of  the  fact  that  the  circulation 
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can  be  kept  up,  and  will^  like  tbe  muscular  irntability,  pesvMl  ia  i 
decapitated  animal  for  a  long  while  after  death,  if  artificial  ftifaii- 
lion  be  put  in  play.  The  empty  state  of  the  arteries  posi  mtniim  k 
most  probably  to  be  explained  by  the  action  of  the  |ieri{ibeial 
nerve-system  on  the  arterioles ;  though  Dr.  Alison  would  hkit 
explained  it  by  the  attraction  a  fronts  force  of  the  iiisiiei 
the  capillaries ;  but  Yon  Bezold  s  Yiew  of  tbe  aouroe  of  the 
muscular  action  of  the  peripheral  vessels  is»  I  apprefacud, 
untenable  and  legs  plausible  than  most  theories  wbieh  kafe 
their  day  and  ceased  to  be/ 

The  following  short  history  eeema  to  me  to  be  s  good 
the  action,  or  rather  of  the  want  of  action,  of  the  peripbenl  man- 
fiystem  upon  the  ailerioles.  A  man,  who  came  eosie  ymn  ifv 
under  my  own  care,  had  had  a  bullet  pa«e  through  kia  am  joii 
above  the  elbow,  eo  as  to  sever  the  rausculo-spiral  tt&rf^  IW 
soars  of  exit  and  entrance  were  in  the  lower  third  of  tbt  ii& 
Under  ordinary  circumstances,  the  soft  [>art8  of  the  lower  n 
maintained  their  normal  consistence ;  but  their  power  of 
changes  of  temperature  was  greatly  impaired,  as  w^  of 
the  sensibility  of  the  parts  supplied  by  the  injured  tiatw^  I 
lect  seeing  tbe  swollen  state  of  the  inner  side  of  the  band  ooscdU 
raw  morning  when  the  man  was  on  sentr}^  «ltity,  and  had  hts  ha*! 
chilled  down  by  the  musket  he  had  to  carry.  Now,  I  apprshssl 
that  this  turgesoence  is  to  be  explained  by  saying,  tliat  tbe  local  it 
peripheral  nerve-system  of  the  affected  parta  was  eompeleol  mia 
ordinary  circumstances  to  regulate  the  calibre  of  the  arteriei ;  bH 
that  its  activity  was  liable  to  be  depressed,  as  under  the  csices* 
etances  related,  into  actual  abeyance^  in  the  absence  of  aay  posik 
bility  of  any  assistanoe  being  supplied  to  it  from  tbe  craaio-spiaal 
nerve-nxis.  Thus,  under  the  depressing  effect  of  cold^  wU^  asev 
to  work  here  much  as  it  does  in  chec^king  tbe  regensnlM  if 
artificially  amputated  parts  in  snails  and  in  salamandeTt  (*Milki% 
Physiology/  by  Baly,  2nd  edit*,  i.  p,  444 ;  Bonnet^  '  (EitVTSii'  los* 
T.  i*  pp.  328,  329),  the  pcriphemily  placed  ganglionic  aysleai  mi 
put  into  abeyance;  and  ttirgescenoe  of  the  veasela  it  ordiasniT 
supplied  with  '  tone'  ensued.  Just  similarly  in  «*■«*>*«*»«  ihe  aUa 
ef  which  has  been  covered  with  an  impermiiUe  mraiak,  ail 
in  which  death  is  as  much  due  to  the  chilling  down  wbick  ihl 
destruction  of  the  non-conducting  power  of  tlieir  hairy  i 
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entuk  BE  to  the  penning-in  of  its  various  acrid  aod  volatile  and 
oiber  secretioOB,  oedema  and  vascular  congestion  are  to  be  observed 
in  the  skin,  as  well  aa  in  other  organs  (Ranke,  '  PhyBiologie/ 
p.  456),  The  flame  of  mammalian  life^  like  the  flame  of  inorganic 
combiutioQ  of  carburetted  hydrogen,  can  only  be  sustained  at 
a  high  temperature ;  a  certain  reduction  is  as  fatal  to  the  one  as  it 
is  to  the  other  in  the  Davy  lamp,  and  the  vitality  of  the  more 
exposed  peripheral  is  more  easily  depressed  than  that  of  the  more 
protected  central  nerve-system. 

1  should  be  paying  but  a  poor  compliment  to  the  judgment 
which  has  provided  a  microscopic  exhibition  for  the  instruction  and 
eatertaiJiment  of  this  evening,  if  I  were  to  dwell  at  any  length 
npon  the  relations  borne  by  Histology  to  Medicine  and  Surgery. 
And,  sec^ondly,  if  I  were  to  dwell  in  the  least  adequately  upon  the 
importance  of  a  knowledge  of  Microscopic  Zoology  to  the  diagnosis, 
ud  what  is  better  than  the  diagnosis,  and  even  than  the  thera- 
peotiesy  the  prophylaxis  of  diseases  of  alt  kinds,  from  those  which 
Vi  ooniidered  trifliug  or  contemptible  by  most  men,  except  those 
who  caffer  from  them,  up  to  those  which  excite  world-wide  anxieties, 
inch  as  triehiniasis  or  cholera,  I  should  have  to  extend  my  aildiess 
to  m  length  you  would  shudder  to  think  of.  Upon  one  single 
point  I  will  make  a  few  remarks;  and  the  purport  of  these  will  be 
to  show  how  the  manipulation  of  sueh  an  instrument  as  a  catheter 
may  find^  if  we  are  to  do  justice  to  our  patients,  its  regulative 
eooditioD  in  the  manipulation  and  revelations  of  the  microscope. 
I  had  myfclf  recently  come  to  suspect  that  the  determining  con- 
ditioiO  of  the  triple  phosphatic  alkalcscenc^e  of  the  urine  was  to  be 
looked  for  and  found  in  the  presence  of  some  of  those  organisms 
which  Pasteur  has  proved  and  hygienists  have  believed  to  be  the 
resl  causative  agents  of  fermentations  and  putrefactions.  One 
acoei>t<*d  view  of  the  causation  of  this  most  mischievous  metamor- 
pbora  18^  that  the  coats  of  the  bladder,  in  consequence  of  altered 
tntt^raitoni  as  after  signal  injuries,  act  upon  the  urine  as  so  much 
dead  matter  acts  on  blood  in  causing  its  coagulation,  or  as  the 
timtam  ronnd  about  the  capillaries  act  when  they  are  in  an  abnormal 
ocmditioD  upcm  the  rows  of  blood-corpuscles  within  those  <^Lnala;  and 
by  thia  •  catalytic '  agency  break  up  the  urea  and  throw  down  the 
mmmoniaco-magiMiBian  phosphates.  Another  view  ascribes  the  like 
afiact  to  the  'fermentative'  working  of  the  abundant  catarrhal 
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mucas,  which  is  in  some  cases  flaked  off  from  the  inoer  wbIU  of  th» 
bWlder.     Now,  neither  of  these  views  siiggesta  a  rem  eamm  tot  Okt 
effect  for  which  they  profess  to  accoant*    Blood  coa^Uteft  when  b 
contact   with  non-\italised  matter,  and  blood-corpuadw  wmmg^ 
themselves    in    roukatix   under   similar  ciroamstanods,     Bui  Mr. 
Lister,  who  has  shown  us  so  much  which  bears  on  this  matter,  Iiai 
shown  us  also,  and  that  iu  the  lost  number  but  two  (July  18,  iSM) 
of  our  Journal^  that  urine   will   remain  for  an  indefinite   pnid 
undecomposed  in  a  properly  constmcted,  which  happens  to  mma 
a  properly  coDtorted^  receptacle,  even  though  that  reoeptacfe  be  as 
little  vitalised  as  glass.     And  Niemeyer  has  sboum,  vliaA  I  dait 
say  many  who  are  now  honouring  me  with  their  pasaeBet  ban 
observed,  but,  I  think,  not  recorded,  that  urine  often  retaiiu  tii 
acidity  throug-h  protracted  cases  of  vesical  catarrh,  and  in  spite  rf 
cumuli  of  clouds  of  '  fermentative  *  mucus ;  which  are,  therefofv;  if 
tittle  of  verae  causae  aa  is  *  catalysis  *  itself.     But  the  precefi^  d 
vibrios  in  the  urine,  and  that  before  it  leaves  the  bladder,  is  a  fffi 
cau^dy  i.  e,  a  present  condition,  and  therefore  possibly  a  cause,  of 
connected  with  the  cause,  of  \he  phaenomena  to  be  inveitigatfd 
(see  Beale,  *0n  the  Urine,*  p.  196);  and  the  idea  that  Ilia  lib- 
lescence  in  question  de|)ended  upon  them,  an  idea  which  I  had  oat 
the  time  to  find  an  opportunity  of  verifying  for  myself,  I  End  hm 
been  verified  for  the  benetit  of  others  by  Niemeyer,  with  the  awt- 
ance  of  Traube  and  Teuii*eU     *  In   tlie  course  of  last  yaar/  •}« 
Niemeyer  (l.c.  ii,  66^  1868),  *I  arrived,  partly  by  means  of  M 
observation  of  Traube's,  partly  by  means  of  experiment g  and  obsr* 
vations  of  my  own^  which  have  been  publiiihed  by  TeiiSel  m  tkt 
**  Berlin  KJinischo  Wochenschrift,"  at  the  conviction  tliat  it  wm  •«• 
the  vesical  mucus,  bat  lower  organisms,  which  probably  get  itita 
the  bladder  by  means  of  the  introduction  of  badly  cleaned  ealbstm 
and  excite  there  the  alkaline  fermentation  of  the  urine**    lis^i 
whether  the  vibrios  find  their  way  into  the  bladder  exjclosivelj  ^ 
dirty  catheters  or  not,   I  apprehend  that   the  additjon  of  WBm 
carbolic  acid  to  the  oil   used  for  lubricating  theee 
whether  they  be  guilty  or  not  of  what  is  here  Uid  to  their 
will  be  a  pieco  of^practioe  calculated  to  prevent  the  alkala 
whiob  the  vibrios  cause  by  preventing  these  vibrioa 
horn  entering  on  their  ctiI  activity.     Mr.  Liater*s  paptTi  jei 
alluded  tOj  will  show  that  this  is  an  experiment  which  may  my 
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eafely  be  tried;  if  carbolic  acid  can  be  safely  introduced  into  a 
wounded  pleural  cavity,  a^isnredly  we  need  not  hesitate  about  tbe 
pwwtiig  of  it  into  a  bladder.  Thus  many  seientiGc  researches, 
undertaken  in  the  first  instance  for  the  elucidation  of  speculative 
troth,  and  for  the  rectificatiou  not  of  unsound  organs  and  func- 
tions but  of  unsound  theories  and  explanations,  and  prosecuted 
throughout  by  the  aid  of  the  most  refined  methods  and  instru- 
mentfiy  come  ultimately  to  bear  upon  such  matters  as  eatheterisa- 
tion  and  alkalescent  urine,  I  would  not,  however,  be  thought 
to  undervalue  the  worth  of  researches  carried  on  at  whatever  cost 
with  the  sole  object  of  procuring  correct  notions  as  to  the  way 
in  which  processes,  even  wholly  beyond  our  power  of  modification, 
have  been  and  are  being  carried  on.  It  is  a  great  and  positive 
gain  when  we  get  rid  of  one  false  hypothesis,  one  single  false 
formula  which  by  frequent  repetition  has  attained  to  the  dignity 
of  a  philosophic  axiom ^  and  acquired  a  sort  of  prescriptive  right  to 
'warp  us  from  the  living  truth/  The  Chemists,  as  I  am  informed, 
are  conspiring  to  effect  what  the  old  Greeks  would  have  called 
a  *  Catalysis'  of  the  kingdom  of  *  Catalysis'  itself,  and  its  banish- 
ment to  the  Limbo  of  Vanity,  there  to  herd  with  Phlogiston  and 
many  other  and  younger  as  well  as  older  unsubstantial  Idola 
Theatri;  and  though  these  alterations  of  theory  may  not  as  yet 
hare  affected  the  oxygen  we  breathe^  nor  even  have  enabled  us  as 
yet  to  regulate  with  any  greater  precision  the  processes  of  fermenta- 
tion with  which  we  have  for  so  many  ages  had  an  empirical 
familiarity^  they  have  given  us  at  least  a  warning  as  to  maintaining 
always  that  proper  diffidence  as  to  tbe  all-sutricient  validity  of 
oar  Ikenriea,  by  whomsoever  promulgated  or  eiKJorsed,  which  is  so 
€08tttantly  of  avail  in  actual  practical  work.  The  phaenomena,  let 
me  add,  to  account  for  which  the  hypothesis  of  Pangenesis  has 
been  recently  (Darwin,  'Animals  and  Plants  under  Domestication/ 
l868t  ii*  pp  403)  put  forward  provisionally,  are,  and  ^411,  we  may 
beUerai  alwaya  remain,  beyond  our  control ;  but  there  will  be  no 
ODiy  I  fuppose^  who  will  not  feel  an  interest  in  observing  how  the 
iWfdations  in  the  all  but  infinite  divisibility  of  *  germinal  matter/ 
wliich  w€  owe  to  Professor  Beale^  may  come  to  bear  upon  the 
explanation  of  the  marvellous  phaenomena  of  reproduction  and 
hereditarr  transmission.  Nor  can  I  leave  this  subject  without  re- 
marking that  it  is  in  great  probability  upon  the  self-multiplication  of 
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guch  infinitesimal  particles  as  thm  hjpothMaof  1 
laiefi  that  processes,  to  the  naked  ejre  the  verjr  jeyerie  of  Ommkf 
liiTd  been  found  to  depend ;   and  the  Blue  Book  on  tlie  Cfalife 
Plague  (*  Third  Report  of  the  CommTasionew/  fcc.»  P-  <5i)  '^l  ^^^^ 
you  that  here,  too,  we  are  dependent  on  the  OiplojrBiciit  of  tfce 
very  highest  powers  of  the  microflcnpc ;  and  it  10  wmroAy 
to  add  that  its  employer  vms  in  this  case  Profe«or  Beftle, 
If  I  have  been  short  in  speaking  of  the  advuitagei 
histology  of  modem   days    has   conferred   upoo   itm 
I   might   be   shorter  still  in   dealing  with   my    third 
dependence,  namely,  of  the  healing  art  upon  the  &cta  ot  Axktkr^ 
potomy-^^that  is  to  say,  upon  the   naked-eye   koowledge  of  tkt 
atructtire  with  which  it  has  to  concern  itself.     Sooie  litUc^  lev* 
ever,  I  must  say  with  your  permission.     Some  peisons  are  iselMl 
to  think  that  there  is  some  sort  of  antagonism  between  the  iot<r«ii 
of  microscopic  and  those  of  naked-eye  anatomy;  and  hinta  more  cf 
leaa  obacnrely  expressed  may  be  found  to  this  effect  here  aad  fhm 
in  writinga  even  of  the  present  day.     It  is  in  much  the  aanie  sprit 
that  persona  are  found  to  say  that  the  sending  of  miMooafics  U 
the  heathen  abroad  entails  eo  much  eurt^iilment  of  similar  irork 
at   home,   and   others  will    eay  that   the   starting  of  aoy  M^ 
charitable  institution  necessitates  the  sulxluction  of  eo  iiiQok  tm 
the  funds  available  for  those  already  on   foot;   and  that  otfwei 
again  will    say  that    the    encouragement    of   natural    sdeoet  11 
*  inimical '  to  the  progress  and  cultivation  of  literary  and  elaMil 
studies.    Now,  all   these  views  depend   upon   the   radiaLlly  ilitt 
assumption  that  intellectual  and  moral  activities  are  Umitable  nJ 
measumble   by  certain    quantitative   conditions^  just   ai  a  ntf*! 
expenditure  is  or  ought  to  bo  Iimitc<]  and  measumble  by  bis  balmt 
in  the  bank.     This  analogy  is  a  wholly  fallacious  one,  but  it  hii 
nipped  many  an  excellent  project  in  the  bud.     A  truer  analogy  !• 
famished  us  by  the  history  of  those  infiniteisimal  scraps  of  guioiiiii 
matter  of  which  I  was  just  now  speakings  which  are  hard  t^ 
destroy  even  with  floods  of  carbolic  acid  and  copperaii  aad  wfciA 
poasesa  a  faculty  of  self*multiplication  wholly  unparalleled  iritto 
©y  experience  in  the  history  of  the  metallic  ol>jecis  of  which  «♦ 
were  just  now  speaking.     Activity  and  earnestness,  in  bcti  wkiA 
are  some  of  the  best  things,  resemble  some  of  the  woirt  ill  bfttf 
eminently  contagious.    The  example  of  a  atreutiooa  kibouftf  ^ 
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©ne  field,  spreads  into  the  weeJy  acres  of  his  slothful  brethren  on 
the  right  and  left;  and  the  iraprovemeEt  of  the  microscope  has 
hot  been  accompanied  by  a  more  thorough  and  accurate  working 
«mt  of  human  dissection.  Let  us  leave  metaphor  and  general  state- 
meikta,  and  come  to  facts.  I  have  in  my  possession  a  work  written 
for  the  use  of  anatomical  students  in  the  University  of  Edinburgh 
^-«  place  theoi  as  now,  at  least  on  a  level  with  the  most  advanced 
Ci&tfes  of  such  edacation  elsewhere  in  Great  Britain.  Its  title  is^ 
*Tlie  Anatomy  of  the  Human  Bones  and  Nerves,  with  a  De^^cription 
of  the  Human  Lacteal  Sac  and  Duct,  by  Alexander  Monro»  M.D,, 
late  Profeseor  of  Anatomy  in  the  University  of  Edinburgh.  A  new 
edition,  carefully  revised,  with  aditional  Notes  and  Illustrations,  by 
Jeremiah  Kirby,  M.D,,  author  of  "  Tables  of  the  Materia  Medtca." 
1810/  The  date  of  its  appearance  takes  precedence,  therefore,  by  a 
iiMen  years  at  least,  of  the  first  appearance  of  an  achromatic  com- 
bination ;  and  if  the  development  of  microscopic  zeal  had  really 
been  injarious  to  the  diffusion  of  thorough  anthropotomical  know- 
ledge, we  should  6nd  here  in  perfection  that  precision  and  fulness 
irhicb  em  k^potkesi  are  the  exclusive  fruits  of  individual  attention 
and  nndistraeted  concentration*  Now,  a  few  weeks  ago,  I  was 
parsuing  some  anatomical  researches  into  the  homologies  of  the 
ihonlder-joint  muscles,  and  by  the  suggestion  of  one  or  two  of  my 
frieoda,  amongst  whom  I  may  mention  Dr*  Boycott,  I  took  up  the 
line  of  argument  for  homological  identity  which  innervation 
furnishes.  Being  deep  in  the  country^  I  was  reduced  to  consult,  in 
the  absence  for  the  moment  of  other  booksi  the  work  I  have  jtist 
mentioned,  for  a  small  matter  in  the  composition  and  decomposi- 
tion of  the  brachial  plexus.  This  is  what  I  found  to  satisfy  my 
enquiry  in  a  book  expressly  treating,  you  will  please  to  recollect, 
of  the  nerves,  and  written  by  one  of  those  'famous  old  anthro- 
potomists'  who  were  not  distracted  by  '  microscopische  Spielereien/ 
*Tbe  fourth  cervical  nerve,  after  sending  off  that  branch  which 
joins  with  the  third  to  form  the  phrenic,  and  bestowing  twigs  on 
the  muscles  and  glands  of  the  neck,  runs  to  the  armpit,  where 
it  meets  with  the  fifth,  sixth,  and  seventh  cervicals,  and  first  dorsal, 
that  escape  in  the  interstices  of  the  mmcuji  scaleni,  to  come  at  the 
armpit^  where  they  join,  separatCt  and  rejoin  in  a  way  scarcely  to  be 
rightly  expressed  in  words ;  and,  after  gi^'ing  several  considerable 
Mnrea  to  the  muscles  and  teguments  which  cover  the  tkora^^  they 
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divide  into  several  branches,  to  be  distributed  to  all  parts  of  the 
superior  extremity.     Seven  of  these  branches  I  shall  describe  under 
particular  names'  (p.  291).     These  seven  branches  have  the  parti- 
cular names  of  Scapularis,  Articularis^  Cutaneus,  Masculo-Cutaneosy 
Muscularis,  Ulnaris,  and  Badialis.     Of  such  little   trifles  as  the 
connection  of  the  second  and  third  cervical  sympathetic  ganglia 
which   gives  off  heart-nerves  with  .the  arm-nerves,  upon  wbidi 
connection  the  pain  down  the  inside  of  the  arm  in  heart-diiSMe 
Niemeyer.  (il  338)  supposes  may,  and  the  older  anatomists  wouM 
have  said  must  depend ;  as  the  subclavius  nerve  and  its  oonnectioB 
with  the  phrenic,  and  so  with  the  shoulder-tip  pain  in  liver-disase^ 
we  have  just  as  little  mention  made  as  we  have  of  the  nenrei 
supplying  those  small  muscles,  the  pectorales.     Surely  knowledge 
is  not  like  a  volcanic  archipelago,  where  the  upheaval  of  one  mm 
of  solid  ground   entails  the  submergence  of  another;    rather  it 
resembles  some  vast  table-land  which  is  rising,  and  now  and  tbn 
at  accelerated  rates  of  prog^ess^  out  of  the  waters^  and  has,  in  tktt 
days  of  the  subdivision  of  property  and  of  labour,  its  broad  and 
continuous  surface  seized  upon,  partitioned  out  by  enclosures,  and 
put  under  cultivation  by  various  occupants  so  soon  as  ever  its  oot- 
lines  are  recognisable. 

My  last  topic  in  this  division  of  my  address  is  the  connectioft 
which  Comparative  Anatomy  has  with  Medicine  and  Surgery,  snd 
the  bearing  which  a  cultivation  of  this  department  of  Biolog}'  haik 
or  is  likely  to  have,  upon  the  interests  of  the  profession.  Of  the 
benefits  which  Comjiarative  Anatomy  receives  at  the  handi  of 
medical  practitioners  there  is  little  occasion  to  speak;  or  rather 
Mr.  Parker's  volume  on  *The  Shoulder  Girdle,*  just  published  bf 
the  Kay  Society,  may  6]H>ak  for  me ;  it  is  only  less  vast  tbai 
valuable,  and  will  constitute  the  commencement  of  a  new  epodi  is 
the  scionce.  But  what  I  have  to  speak  to  is,  not  the  beiiefiti 
which  Comparative  Anatomy  receives,  but  those  which  it  ea 
confer.  And  I  believe  that  the  educational  working  of  this  itudf 
is  ])orhaps  the  particular  line  along  which  the  best  fruits  for  the 
profossion,  and  for  the  public,  may  reasonably  be  looked  for.  Aoj 
study  which  forces  its  students  into  that  most  valuable  knowledge 
— the  knowledge  of  when  a  thing  is  proved,  and  when  it  ii  notr— 
is  ij)^  facto  an  ally  of  real  medicine,  and  a  deadly  enemr  «• 
quackery.    A  person  who  has  in  any  way  become  acquainted  vith 
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wlmt  reasoning  and  reasons  are  in  one  subject,  will  be  apt  to  look 
for  dmilar  reasons  and  similar  reasoning  when  he  has  to  deal  with 
mnoiber,  and  especially  and  rightly  if  that  other  be  a  closely  allied 
Fobjeet.     And  when  natnral  knowledge  shall  have  become  more 
widely  Ai^d  generally  diSnsed^  an  end  which  we  may  hope  to  help 
towards  accomplishing  by  means  of  our  School  of  Physical  Science, 
qimckery,  with  its  painful  spectacles  of  reputation  and  confidence 
unfairly  withheld  and  more  unfairly  bestowed,  will  cease  to  flourish 
in  ita  present  rank  exuberance,     A  worker  in  Biology  gains  repu- 
tation accordingly  as  he  is  acute  enough  to  observe  and  generalise 
for  bimself^  and  accordingly  as  he  is  conscientious  enough  to  make 
himself  master  of  and  duly  acknowledge  the  labours  of  others.     It 
camiot  be  said  that  learning,  talent,  and  labour  are  equally  certain 
to  eecoro  prominence  either  for  a  medical  doctrine  or  a  medical 
practitioner.     The  medical  doctrine  obtains  currency,  acceptance, 
and  popularity,  and  the  confidence  of  an  ill-educated  public,  by 
virttie  ordinarily  either  of  the  effect  on  the  imagination  which  its 
paradoxic^!    character    aeouree    for    it,   or   of   the   efieet   on   the 
ear  of  the  alliterative  ring  of  the  phraseology  in  which  it  is  em- 
bodied.    The  success  of  persons,  again,  in  the  medical  profession, 
lad  in  some  other  walks  of  life  too,  may  depend  on  personal  quali* 
ties  qoite  other  than  any  connected  with  diligence,  attainment,  or 
ibility — ^upon,  say,  certain  peculiarities  of  manner,  either  in  the 
iray  of  polish  or  in  that  of  roughness.     The  greatness  of  the  stake, 
kia  own  health,  for  which  a  man  is  playing  when  he  adopts  a  par- 
tiealar  doctrine  or  doctor  of  medicine^  no  doubt  disturbs  the  balance 
of  such  powers  of  judgment  as  he  may  have,  much  as  in  Gessler*s 
liopea  the  placing  of  an  apple  on  the  head  of  Tell's  son  disturbed 
the  atoadineas  of  the  father  s  hand  and  eye*    But  habits  of  thoughtj 
ma  of  other  things,  may  be  acquired  by  a  proper  course  of  educa- 
%i0ii,  and  habits,  like  drill,  steady  a  man  under  emergencies;  and  a 
ftdcDtific  training  enables  a  man  to  set  about  forming  a  right 
jodgraeot  in  a  right  way  and  upon  proper  and  legitimate  grounds* 
«Teti  when  nothing  less  than  life  itself  is  at  stake.     If  a  know- 
ledge of  such  a  subject  as  Comparative  Anatomy,  and  of  its  external 
iMpaet,  scientific  Zoology,  is  a  knowledge  which  mil  give  the  lay- 
man more  power  of  forming  right  decisions,  it  is  perhaps  needless 
to  labour  long  at  shomng  that  this  aelf'-same  knowledge  may  be  of 
\be  like  service  to  the  professional  man«     A  sort  of  practical  proof 
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of  its  valae  is  famished  as  by  the  fact,  that  in  E 
Germany  a  dissertation  on  some  subject  of  ComparaitiTe  Aflitanf 
is  often  accepted  as  a  thesis  for  the  degree  of  Doctor  io  Medidm 
By  such  a  regulation  we  have  the  obvious  fact  recogni»?ii^  thai  thu 
same  sort  of  fikill  in  the  employment  of  methods,  the  oiiiM  fans- 
liarity  with  organs,   tissues^  and   functions,  the  sami)   fiiMCiBJit 
powers,  are  employed  in  investigating  the  problems  of  lite  whrw- 
aoeve^  existing.    The  second  aphorism  of  the  '  Novmn  Of^aoo ' 
applies  to  the  one  as  to  the  other  line  of  investigation,  Ibat  of 
Human,  and  that  of  Brute  Biology  : — hitrummUU  ei  mrntUiii  m 
perficitur;  and  alike  in  both,  nee  manus  nuda  nee  intdUHuM  tHiftf^ 
miiiu^  mullitm  valet     Comparative  Anatomy,  finally,  hmlei  tW 
benefiting  the  public  firstly,  and  the  profession  aeoondly*  is  of  M 
to  Human  Biology  and  Medicine,  as  such,  inasmncfa  as  it  casU  m 
much  light  upon  the  problems  which  the  more   highly  effolfiiJ 
organs,  fnnctions,  and  other  relations  of  our  own  species  reader  h 
a  much  higher,  and,  indeed^  sometimes  in  tha  btgbcsfc  iiiegniK 
difficult  or  impossible  to  investigate.     Answere  to  what  an  riUki 
in  Human  Anatomy  and  Physiology  are  often  to  be  found  giveo  it 
very  simple  language  in  the  structures  and  functions  of  th« 
and  lowest  animals.     Of  such  hints  furnished  by  the  brut^ 
towards  the  proper  solution  of  certain  problems  which  ooneera  ttd 
and  all  of  us  in  dealing  with  our  own  species,  I  will  herewith,  Ij 
your  permission,  give  a  few.     Of  the  use  of  rest  towards  tha 
of  injuries  I  presume  there  is  little  doubt,  but  the  beat 
teaching  is  all  the  better  for  the  support  of  a  few  eoDcnit  a- 
amplcs.     Now,  in  what  animals  do  we  find  the  greatest  oqicitf 
for  repair  of  injuries,  and  for  the  reproduction  of  lost  parts  aid 
limbs?     Precisely  in  those  in  which  the  whole  of  life  ia  oafTifdA 
at  the  lowest  rate,  and  in  the  nearest  approximation  to  rest  wkick 
ia  compatible  with  animality, — in  those  animals,  to  wit,  wW 
breathe  water,  and  have  but  its  scanty  percentage  of 
oxygen  to  snstatn  their  animal    functions.    The  mi 
which  an  animal  may  have  undergone,  or  may  have  to 
have  very  little  directly  to  do  with  its  power  of  recovery  fiooi  i^pBy# 
or  of  regenerating  a  lost  limb.     No  animals  go  throogli  mofv  eoo- 
ptex  metamorphoses  than  do  many  of  the  Crustacea^  and  nen^  il 
the  Eehinodermata;    yet  assuredly   no  other  olass   haa  a  bfgff 
Gspacity  for  the  reproduction  of  lost  fragmants  of  their  bodjia 
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Kow  the  latter  of  these  classes  is  excluaively,  and  the  former  all 
but  exclusively,  aquatic.  The  more  perfect,  again,  an  insect*^ 
metamorphosis,  i.e.  its  power  of  building  up  tissues  and  organs, 
the  more  perfect  ordinarily,  or  rather  the  more  profound,  has  been 
its  qoiescence  as  a  pupa.  Indeed,  the  very  exception  here  proves 
Ihe  rale,  and  proves  it  to  be  a  good  one;  for  such  hemimetabolous 
insecta  as,  like  May-  and  dragon-flies,  come,  in  their  imago  state,  to 
differ  almost  as  much  from  their  larval  forms  as  the  images  of 
many  holometabolous  insects  do  from  their  larvae,  are  during  those 
preparatory  stages  as  completely  aquatic  as  any  crustacean  (We^t- 
WDod,  *  Introduction  to  Entomology,'  vol  ii.  pp.  19,  38 ;  Carus  and 
Gerataecker,  *  Handbuch  der  Zoologie,'  p.  29).  I  am  aware  that 
ttMfe  18  Buch  authority  as  Mr,  Paget's  (*  Surgical  Pathology,'  ed. 
Tamer,  p.  123)  and  Mr.  Darwin s  ('Animals  and  Plants  under 
Bomesticatiou/  vol.  ii.  p.  15)  in  favour  of  regarding  the  power  of 
Impairing  injuries  as  standing  in  an  inverse  ratio  to  the  amount  of 
metamorphotic  change  through  which  an  animal  has  gone ;  and  I 
must  therefore  take  the  more  pains  to  show  that  my  explanation,  to 
the  effect  that  this  happy  power  depeads  mainly  upon  the  peace- 
lUiiesB  and  quiet  with  which  the  various  processes  of  life  are  carried 
en  ordinarily,  and  after  the  mutilation,  is  the  truer  one.  My 
lypponents*  case  would  rest  on  such  facts  as  these  which  follow,  I 
will  give  them  first,  and  then  show  how  they  really  support  my 
views.  The  larvae  or  tadpoles  of  the  tailless  Batrachia,  but  not 
ibe  adaltsi  says  Dr.  Giinther  (Darwin,  loc.  cit.,  and  Owen,  *Com- 
fnmtiTe  Anatomy  of  the  Vertebrate  Animals,'  vol  i.  p.  567),  are 
mpable  of  reproducing  lost  limbs.  So  with  insects,  says  Mr.  Dar- 
tin,  I.  c.,  '  the  larvae  reproduce  lost  limbs,  but,  except  in  one  order ' 
(tie  Orthoptera,  and  amongst  them  the  Phasraidae'),  *the  mature 
IftgMi  hai  no  such  power/  There  is,  however,  one  common  property 
which  lies  at  the  bottom  of  the  power  of  repair  both  in  tlie  larval 
forms  and  in  the  perfect  adult  animal,  both  in  the  invertebrata  and 
In  tht  rertebrata  specified.  This  common  property  is  the  compara* 
iiw€  imMign'^ficance  of  ihe  appamius  for  aerial  respiration :  in  all  alike 
^^in  the  larva  of  the  anurous  amphibia,  in  the  larva  of  the  butterfly. 


9na»  to  be  iom*  Utile  doubt  whether  evwh  m  PhjMm»  «ui  reg«nemle  lost 
Hb  LvI  tnouU»  ft&d  mm9  Author ide*  would  not  coiuid«r  it  »duU  till  ftfler 
Tlie  cruBtAc«.A»  howeter,  moult  trumy  times  &fUr  attaliuog  the  ftdult 
!.<.  ft  lUitt  in  which  they  can  repruduc«  the  tpttlu* 
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and  in  the  ortliopteronB  iDBcct — the  longs  or  tlie  tfiehoke,  at  ihi 
case  may  be,  contrast  to  disadvantage  with  tliofle  of  their  om^ 
getters,  or  ad  alt  representatives,  which  bare  oome  to  dtfler  bo0 
them  in  having  lost  the  power  of  reproducing  lost  pArta.    Bol 
active  respiration  is  a  prerequisite  for  activity  of  fimcliiNi  nl 
rapidity  of  mte  of  vital  procesfiea:    and  the  abaenoe  of  lUi  i% 
according  to  my  argument,  the  cause  of  the  presence  ot  Urn  n- 
pamtive  power.     The  lungs  are  of  course  all  hot  wbally  in  afciy- 
ance  in  the  tadpole,  and  the  tracheae  have  no  Yeaiedsr  dilitiHcai 
developed  upon  them  in  the  caterpillar  forms  of  any  insecl,  naria 
the  adults  of  the  non-volant  Orthoptera.     In  the  PhftamidM^  Ikf 
curious  *  walking-stick '  insects,  we  observe  just   the  aaoia  ihp 
gishness,  combined  with  great  tenacity  of  life^  which  we  ohiem 
amoTi^  mammals  in  the  Bruta.     Let  me  add  some  i^ore  bell  ia 
further  illustration  of  my  position*     The  ^Tyriapoda,  whidi  Mf; 
Newport  has  shown  to  possess  this  power  of  repair  ttp  to  tlia  tiaa 
of  their  final  moult,  are  so  little  like  the  more  typical  insects^  at  ll 
have  been  classed  with  the  Crustacea,  by  no  less  an  anthority  tliia 
Von  Siebold«     Any  one,  again,  who  will  compare  the  ntapk  aoBf* 
cellular  lung  of  the  adult  Batraehian  newt  SalamamJea  Mfuia^ 
which  possesses  an  unlimited  power  of  repair  a4  a«  adali^  but  aal  ci 
its  youn^  %iagti  (Bonnet,  '  QCavres  Hist.  Nat,*  v,  Pt.  i.  p.  394),  a^fc 
the  lung  of  the  adult  frog,  will  have  little  difBeulty  in  uodfl^ 
standing  how  their  power  of  repair  diflers  out  of  all  ptvportiia 
more  than  the  amount  of  the  metamorphotic  chaoges  thajT  ittnnllf 
go  through.     The  land  Salamander,  Salamandra  IcrrmiriM^  \m,  m 
far  as  I  know,  esca[>ed  the  hands  of  Spallanzant  and  BoBiiil;  iti 
adult  lung  being  little  inferior  in  extent  and  devclopmeiit  of  ipoagf 
matter  to  that  of  the  adult  anura^  I  should  expect  the  po««r  ff 
regeneration  to  be  reduced  to  xero  as  in  them.     If  the  teackiaflf 
Comparative  Anatomy  has  forced  me  to  differ  from  the  tfaeliiof  ^ 
Mr*  Paget,  there  are  other  facta  in  the  sjune  region  of  retfartk 
which,  as  it  seems  to  me,  put  one  of  his  other  many  valnable  d»* 
trines  in  a  clearer  light  than  even  his  own  clear  i^nunoiatioo  of  iV 
*  Each  man's  cai^acity,'  says  Mr.  Paget  ('  Lan<%t/  Ati|^,  X4th>  X^]\ 
•for  bearing  a  surgical  operation  may  beet  be  measured  by  tk 
power  of  his  excretory  organs  in  the  circumstaocea  in  wbieli  ti^ 
operation  will  place  him*'    Now,  I  am  inclined  to  aaeribe  tliflf^ 
considerable,  and    indeed,    on  my   views,   somewhat 
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powers  of  reprodaction  which  two  sets  of  air-hreathioj  terrestrial 
maimals,  the  pulmonate  snails  and  the  earth-wormg^  possess,  to  the 
great  deTelopment  of  their  excretory  apparatus.  Living-,  ag  they 
do  very  ortlinarily,  in  atmospheres  laden  with  carhonJc  acid  from 
decaying  vegetable  matters,  they  must  get  rid  of  the  products  of 
their  waste  and  wear  in  the  shape  of  fluid  solutions ;  and  the  alka- 
line secretion  with  which  the  bodies  of  both  are  so  abundantly 
dimy,  furnishes  just  the  required  medium.  When  injured  or 
mntilated,  these  animals  can  withdraw  themBelve^  pretty  com- 
pletely from  the  atmospheric  oxygen  by  shedding  out  this  secre- 
UoD,  and  it  at  the  same  time  disembarrasses  their  system  from  any 
excess  of  carbonic  acid  which  may  be  generated  within  it.  Thus 
they  can  attain  the  most  perfect  possible  condition  for  repair  and 
regeneration,  the  minimum  of  activity  of  all  save  the  excretory 
organs ;  and  I  submit  that  it  is  possible  that  these  two  conditions 
may  be  connected  as  cause  and  effect,  just  as  in  the  reverse  direction 
a  defeat  of  surgical  skill  may  be  connected  with  the  presence  of  a 
fatty  kidney  or  liver,  or  the  excitability  of  a  nervous  system.  It 
k  going  perhaps  too  far  to  attempt  to  explain  the  much  greater 
power  of  repair  which  Amphibia  possess  as  compare*!  with  either 
Pisces  below  or  Reptilia  above  them  to  the  larger  size,  and  conse- 
quent smaller  aggregate  surface  and  less  perfect  aerating  power  of 
their  blood-cells,  and  to  the  transpirability  of  their  Daked  skins, 
which  execute  such  important  depuratory  work  for  them,  and  are  so 
closely  connected  and  corrclat4^d  with  their  lungs,  livers,  and 
kidneys*  It  is  curious,  however,  and  interesting  to  remark  that 
the  older  anatomists,  in  commenting  on  the  very  obvious  solidarity 
of  these  latter  organs,  went  on,  in  their  ignoi-ance,  1  imagine,  to  a 
great  extent  of  the  nature  of  amyloid  and  other  degenerative 
changes  in  such  cases,  to  observe  that  it  was  illustrated  by  the 

*  fact '  that,  as  the  lungs  grew  smaller,  so  the  kidneys  grew  larger 
in  phthisis  ^  (See  Funk,  'De  Salumandrae  Terrestris  Vita,'  1827, 
and  Mec»kel,  *  Pathol.  Anat.'  vol,  i.  613,  646.) 

Vcrloren,  as  quoted  by  Donders  (*  On  the  Constituents  of  Food,' 

*  For  4c6ounta  of  experitnenta  m  to  regeneration  of  lost  or  d«itroy«d  pnrtB,  see 
Dttrwin,  '  Anluials  nnd  Plants  utider  DomeeticatiotL/  toI.  ii.  p«  1 5,  ibiqae  dtat& ;  Owen, 
'Coimii.  AnAt.  of  th«  VerteUraU/  vol.  i.  p.  567  ;  Newport,  •  Phil,  Triuu/  vol.  cixiiv, 
1B44,  Jbique  dtat&;  Pagot,  *Sur|f,  Path./  ed.  Turner,  p,  123;  Spence  Bate,  *Ami. 
snd  Ma^.  Nat.  HUt.,'  Au^at,  tS68,  citing  Mr,  Llojrd  of  H*mbttrg,  p.  118 ;  Mclntoih, 

*  ExpeziineiitB  on  Carci&ui  Mceoaj},*  p.  jS, 
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translated  by  W.  Daniel  Moore,  M.D*,  p.  24),  has  iliowii  hm  Ik 
history  of  insecte  bears  on  the  question  wUcb  we  are  abool  U 
have  ejLpounded  to  uis  of  the  'Relation  of  Food  to  Force;'  ui 
the  very  title  of  Bischoff  s  and  Voit's  work,  *The  Laws  ^f  tk 
Kutrition  of  the  Carnivora,^  shows  how  this  8object»  to  which  I  AJi 
00  further  allude,  but  leave  it  to  the  able  handling  to  wlueh  il  Im 
been  entrusted,  is  dependent  on  the  life,  and  the  mode*  of  Iift|  tf 
the  lower  creation.  But  I  would  say  that  it  was  from  a  ptodjr  rf 
the  structures  of  the  class  of  anioials  last  mentioned — ih.  Iki 
Carnivora— that  I  first  came  myself  to  be  convinced  thai  Ik 
uterine  mucous  membrane  would^  if  property  looked  for,  \»  ftnai 
in  all  animals  alike  to  stretch  after  delivery  over  the  ai«a  preTioialf 
occupied  by  the  placeota ;  and  assuredly  there  is  no  ont  of  tb 
many  complex  and  hard  to  be  investigated  problems  of  Imma 
physiology  to  which  we  are  more  bound  to  be  thankful  for  %kl 
whencesoever  obtained ;  and  thisj  though  the  light  eomt,  iii  is 
Justice  to  Dr.  Matthews  Duncan  and  Dr.  Priestley,  I  most  lay  it  iH, 
in  the  way  of  illustration  and  confirmation  rather  than  in  thil  tf 
discovery.  (See  '  Zoological  Society's  Transactions,*  V*  1863,  |i.  sifi 
Article  X ;  Dr.  Duncan's  *  Researches  in  Obstetrics/  p.  to5.) 

These  facts  of  the  structural  and  functional  arrangemenU  at  thf 
lower  animals  have  been  used  recently  to  illustrate  mm 
points  of  uterine  j>athology  and  therapeutics  in  our  own 
In  a  work  by  Dr.  F.  A.  Kehrer,  of  Giessen,  in  two  pafii>  fti 
former  of  which  was  published  in  1864^  and  treata  of  'Dii*  ZoflS-^ 
menziehungen  des  weiblichen  Geuital-canals/  and  the  teeoaJ  ^ 
which  was  published  in  the  year  1 868»  and  trtmii  of  '  Vit  Vtf- 
gleichende  Physiologic  der  Geburt  des  Menschen  nnd  der  SMft^ 
thiere/  I  find  no  little  light  tlirown  upon  the  qui^ion  of  rakliiv 
position,  whether  as  cause  or  effect,  in  which  early  and  bta  akntioi^ 
respectively  stand  to  imperfect  involution  of  the  ui&fmL  Aad  I 
find  also  in  loco  a  very  distinct  admonition  as  to  the  inexpediMy 
of  allowing  fear  of  decomposition  to  terrify  qs  into  whil  is  iJki 
'meddlesome  midwifery/  These  extrmets  I  think  yott  may  bt  i**- 
tevested  to  hear ;  I  will  simply  quote  them,  and  leaire  you,  wk»  tf^ 
80  well  able  to  do  it^  to  make  the  application  of  them  for  fiMmelvii* 
*  Finally,  let  it  be  remarked  that  in  rabbits  in  the  earlier  itegM  ^t 
geetmtion  I  saw  the  foetus  with  its  foetal  envelopes  protrude  eaiifi'/ 
out  of  the  OS  uterij  whilst  the  placenta  still  i^naincd  fiimly  aitidkai 
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|ft  the  nteros;  a  phenomenon  which  indicates  either  that  in  the 

iLrlier  stages  of  pregnancy  the  placenta  materna  is  less  lacerable, 

|r  that  the  motor  power  of  the  uterus  is  a  relatively  smaller  one, 

ttkd  one  which  finds  its  analogy  in  the  occurrences  which  take 

|lace  in  abortions  and  premature  deliveries  in  the  human  subject.* 

peft  i.  p.  5a.     In  his  second  Heft,  p.  166,  Dr.  Kehrer,  in  speaking 

if  the  retention  of  the  placenta   being   sometimes  followed    by 

tfinptoins  like  septic  poisoning  and  sometimes  not,  has  wise  words 

to  the  following  effect:  —  *What  chemical  changes  may  be   set 

m  in  the  retained  placenta  is  clearly  dependent  hereon^  whether 

the  after-birth  is  shut  off  from  contact  with  the  air  by  the  genitalia 

•trnot;   for,  if  air  find  access  to  it,  the  membmnes  of  the  oynm 

jHjtrcfy;  if  the  air  be  excluded,  a  process  of  decomposition,  prob^ 

tUy  identical  with  one  of  maceration  of  the  foetus,  but  wanting 

farther  chemical  investigation,  is  set  up.     The  occurrence  of  the 

OM  or  the  other  eventually  is  so  far  of  importance,  as  thereupon 

Ittoga  the  after-effect  of  a  retention  of  the  placenta   upon  the 

pQeml  health.     In  fact,   we  observe   in  women,  just  as  in  the 

wuimUs  mentioned,  sometimes  only  insignificant  symptoms,  eome- 

'  times  emaciation  and  sickness ;  sometimes,  as  after  the  absorption 

^f  JHitrilage  from  the  decomposing  membranes,  a  violt-nt,  even  a 

ttil  pyaemic  fever.     In  the  face  of  these  iacts,  it  seems  to  me  to  be 

I  ntioiud  in  ruminants,  in  which  the  cotyledon  can  only  be  detached 

fc*«n  the  uterus  by  considerable  violence,  and  scarcely  even  then, 

<*ttpfctely  to  avoid  all  ifiiroduction  of  ikt  hand  into  ike  cavity  of  the 

•^^'^  ^ttr  delivery^  just  with  the  object  of  keeping  it  free  from  the 

'^^ffeis  of  air,  and  to  leave  the  separation  of  the  placenta  rather  to 

*w  natural  forces.     We  shall  thus  best  avoid  putrefaction  being 

^  Up  in  the  cavity  of  the  uterus,  and  so  expose  the  animal  the  less 

*  Uie  risk  of  pyaemia.*     I  have  not  quoted  from  the  recently  pnb- 

P^isd  works  of  Dr.  Matthews  Duncan  and  of  Dr.  Graily  Hewitt, 

F*^Ogh  I  have  specified  in  my  notes  the  pages  of  those  works 

P>U6h  bear  upon  what  I  have  just  quoted  fn:»m  a  foreign  source, 

\  l^^ve  forborne  to  do  this,  not  because  I  think  those  works  lesa 

Mttttble,  but  because  I  think  them  more  so,  and  1  presume  they 

bo  in  your  hands  as  they  have  passed  through  mine  ^, 

l>r»  Qf^j  HeiriH.  'Tb«  Dtagno«ia,  Pathology,  and  TrentTncBt  of  Du^Asot  of 
^*  Moood  edition,  1S6S,  pp*  33,  343,  393;  Dr.  Matihewi  Duncan,  *  Eccoarcbisi 
'  pp.  X76,  jS^,  335 ;  Cuoftuz,  *  Tniti  d«  Aoooucheiueo^'  pp.  334,  349. 
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The  hamaQ  anatomist  who  lias  oDoe  seen  m  the  lower  animih  tk 
structures  which  represent,  as  it  were,  in  exaggeration  or  nrifaftof, 
the  human  eostocorucoid  membrane ;   the  tubcrenlum  pubii^  will 
the  homologue  of  the  clavicle  which  is  attached  to  it  as  FmifattV 
ligament ;    or  the  supracondyloid  process  of  the  bumemt— li  Ml 
likely  to  forget  their  existence  wben^  with  either  scalpel  orbiitaij 
in  hand,  either  for  the  Ligature  of  an  artery  or  the  setting  fweisli 
hernia^  he  has  to  deal  with  their  representatives  in  the  hamn 
frame.     But,  if  I  am  right  in  thinking  that  the  eilianr  mtticbta 
the  eye  would  not  have  secured  for  itself  the  notice  which  it  liii 
done  of  late  years^  had  it  not  been  for  the  much  more  ohvM 
manifestation  of  a  similar,  if  not  homologous*  museutar  ajipuite 
in  the  eye  of  a  bird,  I  apprehend  that  I  am  justified  in  taytfiigtkt 
every  surgeon  who  performs  Mr.  Hancock's  operation  of  eylicoUajy 
for  glaucoma  is  under  obligations,  whilst  eo  doing,  to  Coai()ifitiw 
Anatomy  and  Sir  Philip  Crampton.      I  need  not  tpeak  of  tfa 
bearing  of  the  discovery  of  this  muscle  in  the  human  eyelif  Mf- 
Bownian  upon  the  physiology  of  its  adjustment  to  clear  viM  si 
varying  distances.     Pure  Physiology,  again,  ansastited  by  OflK 
parative  iVnatomy,  has  made  out  much  of  pure  function  ;  biit,]iiKh 
as  has  been  attempted  in  the  way  of  experiment  with  inftuiiev  rf 
pancreatic  substance,  and  with  the  introduction  of  cannolae  into  tt» 
duct  of  the  gland,  I  am  inclined  to  think  that  a  eompariaea  «(f  fk0 
relative  size  of  the  gland  in  the  carnivom  and  tlie  berbivooi  V9- 
Bpeetively,  in  a  dog,  say,  and  in  a  rabbit,  points  as  Qiuni^takiblj  ^ 
any  of  the  lines  of  experiment  ju^t  referred  to^whicb,  by  the  tfiy 
nature  of  the  case,  are  greatly  beset  with  several  sooroea  of 
— to  the  fact  that  this  salivary  gland  is  concemed  m 
the  digestion  of  albumen  and  fat,  as  with  that  of  starchy  sul 
With  the  remark  that  Hyrtl's  discovery  (*  Wien.  Z*iol-Bot  0*^^ 
l86(,  cit.  Hi*nle,  *  Handh.  der  Anat.'  ii.  310)  of  the  di 
character  of  the  glomeruli  in  the  kidney  of  the  aelachiaiis 
amphibia  bears  not  a  little  upon  the  existenc*e  of  a  similmr 
roent  between  the  vasa  recta  and  the  renal  arteriole*  in  the  hi 
kidney,  whereby,  as  by  the  direct  communicatioD  sbo^fvn  by  Sdirodtf 
van  der  Kulk  to  exist  between  the  arteries  and  TetiMi  c(  ilm  p^ 
mater,  the  ca]>illary  circulation  may  be  skip])ed,  and  the  titft^ 
in  rclatiou  with  it  left  at  rest,  I  leave  this  part  of  my  mhjvif^ 
begin  the  concluding  portion  of  my  addresi. 
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In  this  part  of  my  address  I  propose  to  consider,  mainly  Ijy  the 
Kght  of  recently  attained  biologieal  results,  the  value  of  two  great 
rules  for  the  conduct  of  the  understanding:,  eaeh  of  which  has  a 
)egitimat'<>  Bpbere  of  application,  but  the  former  of  which  enjoys, 
it  ^ems  to  roe,  more  and  the  latter  less  than  its  deserved  promi- 
nence. The  first  of  these  two  regolntive  principles  has  received 
the  endorsement  of  Newton,  and  it  stands  as  his  first  *  Reg:ula 
Philosophandi/  at  the  commencement  of  the  Third  Book  of  the 
Principia.  It  was  known  in  the  days  of  the  school  men  as  the 
•  Razor  of  Occam,'  and  in  later  days  it  has  been  styled  the  *  Law  of 
Parsimony '  or  'Economy.'  Newton  enunciates  it  as  follows: — 
'Caoeas  remm  naturalium  non  plures  adraitti  dehere,  quam  quae 
et  verae  sint  et  eanira  phaenomenis  explicandis  sufliciant,  Dicunt 
ntiqiie  philosophi :  *'  Natura  nihil  ag-it  frustra ;  **  et  **  Frustra  fit 
per  plura  quod  fieri  potes^t  per  pauciora,"  Natura  enim  simplex  est 
et  reruro  causis  superfluis  non  luxuriat/  I  know  that  this  Ilegula 
hflfl  great  influence  on  the  minds  of  many  biologists,  and  I  believe 
that  this  its  influence  is  by  no  means  always  for  good.  This  is  not 
a  subjixt  in  which  authorities  ou^ht  to  count  for  much ;  but  I  may 
say  that,  while  the  names  of  Aristotle,  Malel:»ranehe,  Mauj^ertuis, 
St.  Hilaire,  Goethe,  Bieliat,  and  Du^ld  Stewart  may  be  quoted  in 
approval  of  this  rule,  the  names  of  Bacon.  Mill,  and  De  Candolle 
may  be  brought  forward  by  those  who  repudiate  it  or  curtail  its 
apptication.  Our  motto,  however,  is,  'Nullius  oddictus  jurare  in 
verba  ma^istri  ;'  and  our  business  is  to  ask,  not  what  men  have  laid 
down,  but  how  Nature  operates.  Can  a  phaenomenon  have  more 
than  one  cause,  or  can  it  not?  Is  it  possible,  for  example,  and  to 
put  the  question  in  a  concrete  and  most  praetieally  interesting 
point  of  view  at  once,  that  a  fever  which  we  know  can  spread  by 
infection  or  contagion,  can  also  originate  spontaneously?  I  rather 
incline,  though  but  doubtfully,  and  after  an  imperfect  examination 
of  imperfect  data,  to  anticipate  that  a  negative  answer  to  this  latter 
question  will  turn  out  some  day  to  be  the  true  one ;  but  I  do  not 
know  that  there  is  anything  in  the  analogy  of  Nature  to  com[>el  us 
to  incline  towards  this  negative  conclusion  a  priori*  Such  a  phae- 
nomenon, at  all  events,  as  a  living  animal,  is  often  enough  produced 
by  two  or  more  distinct  processes,  within  the  limits  of  the  same 
qieciea:  as,  for  example,  from  ova  of  diflerent  character,  summer 
Ofa  or  winter  ova,  impregnated  or  unimpregnated  ova ;  by  fission 
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ar  gemmation ;  tlirough  two  different  serie«  of  nieljuiiorpliatie 
changes.  And  such  a  phaenomenon  a&  the  prfHluetioo  of  m  pit- 
ticular  tissue  inaj  depend — in  tlie  cate  of  adipose  tittue,  fa 
example — ii]k)U  t]ie  employment  in  Natare's  labonilory  of  out  or 
the  other  of  two  ditTerent  chemical  eompoundB.  Fiiit  mmjh^m 
Dr.  Handfield  Jones  has  shown  paralysis  is,  produced  an  one  am 
by  the  impaet  of  shock  upon  nerve-centres,  in  another  bj  the  Mff> 
tallment  of  their  supply  of  blood.  In  each  and  all  of  ibiveaMii 
the  maxim  which  has  many  a  time  been  sonorously  eDunciated  la 
these  Schools,  'Entia  non  sunt  midtiplieanda  praeier  nceemtniiSL 
would,  if  listened  to^  have  closed  our  ears  and  eyen  to  At  lanl  inf» 
hair  of  the  truth.  That  Bacon  would  have  elaase^l  iliiii  moia 
with  his  'Idola  Theatri/  I  think  I  am  justified  in  saying,  fortkil 
in  the  very  next  section  (Section  xlv)  of  the  *  Novum  Orgmoos'tl 
that  in  which  he  treats  of  these  delusive  notions,  I  find 
words: — ^*lntelleotus  humanus  ex  proprietate  8u&  faeilt 
m^orem  ordincm  et  aequalitatem  in  rebus  quajn  invenil;'  lodif 
I  am  toKl>  as  by  Mr.  Mill  ('Logic,'  vol.  ii.  p.  379,  chL  1846)^  tlal 
Baooo,  in  the  actual  practice  of  investigation,  a€t4xl  aa  Ikiifll 
there  were  no  such  thing  aa  Plurality  of  Causes^  I  need  atij 
answer  that  herein  his  practice  did  not  ditler  from  hta  precq4i  li 
all  more  widely  than  does  the  practice  of  many  otb^r  writtn^  4 
many  practissing,  of  many  teaching  doctors,  differ  from  tkm,  I 
have  a  satisfaction  in  quoting  the  living  De  CaodoUe,  who  9tj/9J% 
one  of  the  first  and  l>est  de?iorved  scientific  repiitaiiona  of  the  iajt 
in  repudiation  of  Mau{>erttuV  famous  principle  of  *leut  letteb* 
Do  Candolle  writes  thus  in  his  '  Geographie  BotAoique,*  voLtLp^ 
115:'  Nous  aimons  k  croire  aux  moyens  simple#»  peut^etre  umqvr^ 
ment  k  cause  du  peu  de  port^*e  de  notre  esprit/ 

What,  then,  is  the  Ifgitimale  application?  where  d*»*5  N^tar:' 
really  bind  herself  to  the  observance  of  a  *  Low  of  Pai^iimnj 
In,  as  I  think,  three  distinct  lines  of  her  opemtioui?. 

Where  an  organ  oan  be  diverted  from  ODO  and  §et  to  diiehifp 
another  function,  there  Natures  will  spore  herself  the  expeosf  ^ 
forming  a  new  organ,  and  will  adapt  the  old  one  to  m  mam  Hb> 
She  is  prodigal  in  the  variety  of  her  adaptations,  sbo  ts  BilQIiid  il 
the  invention  of  new  structures  (Milue<Kdwajnd%  ctk  in  IknM$ 
*  Origin  of  Species/  p.  23:1).  The  complicated  mrrangtaiMt  rf  ^ 
operating  muscles  whereby  the  bird's  third  eydid  ia  dmwii ; 
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mobteQ  and  wipe  its  eyeball  witbout  undue  pressure  on  the 
nerve,  is  manufactured,  if  so  we  mnj  express  ourselves,  out 
of  U»  gyspensorins  muscle,  wbich  in  other  animals  has  but  the 
fittnple  functioa  of  sliD*>ing  up  the  eye.  The  geareely  less  complex 
and  beautiful  arrangement  of  the  bird's  levator  /tit men  is  the  result 
of  a  modifieatioD  of  a  Euhclavim  muscle.  (See  'Trans.  Linn,  Soc.* 
vol.  xxvL  1868,  Article  XI ) 

Secondly,  where,  by  availing  herself  of  the  inorganic  forces 
always  at  work  and  available  in  the  cireumambieot  medium,  what- 
ever that  medium  may  be,  or  where,  Ly  the  employment,  as  in  what 
is  called  *  Histological  Substitution,*  of  a  lowly  organised  or  vitalised 
liisiie,  such  as  elastic  tissue,  she  can  spare  herself  the  manufacture 
of  such  expensive  structures  as  muscle,  there  Nature  adopts  a  line 
L^  practice  which  we  call  a  Law  of  Parsimony.  Wliere  a  suspen- 
^^prjr  muscle  for  the  eye  can  be  dispensed  with  altogether,  as  where 
I  there  is  a  more  or  less  closed  bony  orbit,  as  in  ourselves,  and  an 
air-tight  caWty  formed  by  it  together  with  the  soft  tissues  lining 
it,  there  atmospheric  pressure  is  trust ikI  to  steady  the  eye  in  the 
toekety  a§  it  refixes  the  tooth  loosened  by  iuHammation,  and  holds 
the  head  of  the  femur  in  the  acetabulum.  The  eye  of  the  burrowing 
mole,  on  the  other  hand,  loses  its  recti  and  oUiqui  before  it  verges 
itself  into  total  extinction ;  but  this  very  impeneorita  it  retains 
After  the  wreck  of  its  other  property,  as  its  guardian  in  tlie  un- 
dindod  undirterentiated  temporo- orbital  fossa. 

Thirdly,  where  matter  that  would  otiierwise  be  wholly  refuse* 
and  to  be  rejected,  can  be  utilised,  there  Nature  exemplifies  this 
law  by  her  *  utilisation  of  waste  substances.'  The  transverse  colon, 
with  itii  various  contents,  aids  and  ekes  out  the  elastic  recoil  of  the 
longs  in  expiration  ;  and  by  its  near  approximation  to  the  stomach 
ioMf  as  Duverney  long  ago  pointed  out,  the  shock  of  the  ingestion 
of  fre&h  food  propagated  directly  to  it  as  a  warning  against,  slug- 
gishnesa  in  the  discharge  of  iX&  own  function.  The  air  we  use  in 
apoeeh,  as  Mr.  Paget  has  pointed  out,  w^e  could  not  use  for 
breathing. 

Many  other  instances  of  the  *  Law  of  Parsimony '  might  be 
given ;  but  I  know"  not  of  any  wdiich  cannot  be  reduced  under  one 
or  other  of  these  three  heads  ;  1  know  of  none,  that  is,  which  can 
be  in  any  way  held  to  negative  the  tenability  of  a  law  of '  Plurality 
of  Causes.' 
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The  second  great  principle  for  the  regnlatioii  of  tiie  oade 
of  which  I  wish  to  speak,  is  one  which,  I  beliere^  po« 
currency  and  notoriety,  and  is  less  obeerred  thjiti  it  dwienn* 
This  canon  bids  us,  in  considering  a  complex  phaenomeooii.  to  fce 
most  careful  that  we  omit  none  of  the  cireumstmices  wbieb  can  If 
any  possibility  he  of  the  essence  of  the  case.  And  as  thr 
bilities  of  Nature  are  al!  but  infinite — as,  for  example,  the  i 
gator  of  problems  of  Geographical  Distribution  knows  wrfl  llwl  I 
*  secret  bond '  may  biod  up  together,  and  that  inextricaWy,  di 
interests  of  organisms  removed  as  far  as  possible  to  all  ajipBaraoii 
from  each  other  in  the  scale  of  life  ;  as  a  fly  or  a  plant  may,  hf  ili 
increasing  and  multiplying,  make  half  a  continent  uninhabttahk  or 
inhabitable  by  the  highest  mammals  ;  I  apprehend  that  in  to» 
logical  and  medical  problems,  by  the  phra^  *aU  the  circuinilaoai 
which  can  by  any  possibility  be  of  the  essence  of  the  case,'  wt  dha 
practically,  *  all  the  circumstances  of  the  case,'  without  awy  qpif>* 
fying  limitation.  But  we  will  let  Descart4?8,  to  wh<»m  the  eano^ 
tion  of  this  rule  is  usually  and,  so  far  as  I  know,  rightly  ^Bn^wd, 
enunciate  it  for  us  in  his  own  words.  These  niii  thus  (Qlnm 
torn.  xi.  1826,  ed.  V.  Cousin,  p,  23):  *  Rfgle  Septi^me  pr»ur  U 
Direction  do  TEsprit.  Pour  completer  ia  gcienc«»,  il  faut  iju#  k 
pensee  parcoure  d'un  mouvement  non  interrompu  et  sum  iowi  b 
objets  qui  appartiennent  au  but  qu'elle  veut  att4*indre  et  qii*ainill 
elle  les  resume  dans  une  Enumeration  m^thodique  et  saflmlt* 
Some  of  the  very  greatest  advances  which  have  been  made  rf  Uto 
in  practical  diagnosis  have  been  made  in  the  spirit  of  this  fteoo^ 
mendation.  The  application  of  a  chemical  test  to  the  uriof  I* 
information  aa  to  the  expediency  of  giving  or  withholding  wiDf  i* 
the  case  of  a  sinking  life,  would  have  seemed  to  Swifi^  ooM  b 
have  had  any  idea  either  of  such  a  pmcedure  or  of  the  emptoynM^ 
of  a  sphygmograph  for  the  same  object,  more  absard  Una  lij 
of  the  follies  he  ascribed  to  the  philosophers  of  LaputA*  ^ui  » 
Archbishop  Whatrly— a  name  to  be  greatly  bonoujiid  befv,  li^ 
indeed,  wherever  else  libemlityf  and  femri^«sne0s,  and  abtlilf  ^ 
held  in  respect — ^has  well  pointed  out,  the  absttrditiea  of  iMf^^ 
aspirations  are  less  wonderful  than  the  actual  all«t]Uii«ili  ^ 
modern  science.  And  to  thci^e  results  science  haa  altftsoed,  \mttm 
her  Totarios  have  known  that  what  may  seem  to  Swifl^  mod  latkif 
Bmtt,  to  be  but  curious  and  dilettante,  otioaat  or 
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EDay  turn  out  ultimately  to  be  essential  elemenis  in  problems,  the 
Bolution  of  which  promotes  directly  and  greatly  the  interests  of 
Hiaa,  and  the  glory  of  Him  to  whom  nothings  is  common  or  un- 
Dlean.  Could  anything  have  seemed  at  first  sight  to  be  more 
impertinent,  more  otiosely  curious  and  trifling,  than  to  enquire 
during  an  epidemic  of  cholera  what  was  the  nature  of  the  subsoil 
ill  the  area  it  was  ravaging^  to  what  depth  it  was  porous^  and  at 
wrhat  level  the  water  was»  and  had  been  previously,  standing  in  it? 
Vet,  as  I  think.  Von  Pettenkofer  has  at  last  fought  out  and  wou 
%h  battle  on  these  points  (see  ^Zeitschrill  fur  Biologic,'  Bd.  I, 
"Heft  iii.  und  iv.  1865;  Bd.  IL  Heft  i.  i«66  ;  Supplemental  Heft. 
1H67,  p.  54;  Bd.  IV,  Heft  iv.  p.  4CX>) ;  and  the  distinguished 
President  of  our  *  Public  Medicine  *  section,  Mr,  Simon,  who  is  as 
little  prone  as  most  men  of  science  to  take  up  over-readily  with 
mny  new  wind  of  doctrine,  has  told  us  ('  Re|>ort  of  the  Privy 
Council  for  1866,'  pp.  ^66  and  457)  that  certain  of  his  carefully 

^kerved  cases  of  the  distribution  of  this  disease  seem  to  illustrate 
md  find  their  explanation  in  Von  Pett-enkofer's  theory.  I  have 
jileasure  iu  adding  that  I  sec,  by  papers  published  by  the  illustrious 
professor  of  Munich  in  the  ^Allgemeine  Zeitung^^  for  June  last, 
tliat  he  has  been  able  to  show  that,  amongst  all  the  other  circum- 
stances of  the  case  at  Gibraltar  and  at  Malta^  there  were  still  to  be 
fotind«  all  guessing  and  objections  notwithstanding,  the  porous 
tobsoil  and  the  retreating  ground-water,  as  factors  in  the  complex 
constituting  an  area  or  arena  for  cholera.  Let  us  attend  to  and 
note  always  all  the  circumstances  in  every  complex  phacnomenou 

k|fcich  we  have  to  investigate,  but  let  us  not  betake  ourselves  over- 
Cwtily  to  the  process  of  eliminating  antecedents,  until  wc  are  quite 
ware  that  they  do  not  ent^r  as  factors  into  its  causation. 

I  may  say,  in  conclusion,  that  attention  to  this  seventh  rule  of 
Descartes  might  have  saved  such  students  of  Natural  Science  as 
have  fallen  into  materialism  from  falling  into  it.  The  PhysioIogist| 
aa  such,  has  nothing  to  do  with  the  data  of  Psychology  which  do 
not  admit  of  being  weighed  or  measured,  nor  of  having  their  force 
expressed  in  inches  or  ounces.  This  language,  which  I  long  ago 
employed  myself  ('Nat.  Hist.  Rev./  April  1861 ;  *  Med.  T.  and  Gaz,' 

*  8m  idari  *AUg«meine  Zeitung/  Deoember  8,  l86§,  Ko.  S4I.  U«^>er  dM  Yer- 
biitiiui  der  '•ftrntlicbeti  Chokraboriohle  *'  suio  Bodon  uod  Grundwiwcr.*  Van  Dr. 
Mmx  tgu  Pdtleokofer. 
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March  15,  1862,  i\jrticles  I,  II),  caincides  with  an  iitteranoe  m\mk 
T  um   glad  to  &ee  in  Mr.   Herbert  Spencer'e  recently  yMied  6M 
number  of  his  new  edition  of  *  Principles  of  Psychology.'    thm 
(part  i.  chap.  i.  p.  48)  Mr  Spencer  Bays,  'It  may  safely  be  aflbad 
that  Physiology,  which  is  an  interpretation  of  the  physical  ptoown 
which  go  on  in  organisms  in  terms  known  to  natural  scieiite,«Mi 
to  be  Physiology  when    it   imports   into  its   interpretaliorM  uj 
psychical  factor,  a  factor  which  no  physical  research  whatewir  cm 
disclose  or  identify,  or  get  the  remotest  glimpse  of/     But,  I  «p|W^ 
hend  \  if  the  Physiologist  wishes  to  become  an  Antbropologtii,  h 
mu<t  qualify  himself  to  judge  of  both  setfi  of  factors^     Tbcff  ii 
olbor  science  besides  Physical  Science,  there  are  other  data  benbi 
quantifiable  data,     Schlciden,  a  naturalist  well  known  by  nant  ti 
all  of  us,  compares  the  Physical  Philosopher  ('  Materialinmis  itf 
neueren  deutschen  Naturwissenschaft/  p.  48),  who  is  not  caatiQi 
with  ignoring,   without  also  denying  the  existence  of  a 
based  on  the  consciousness,  to  a  man  who«  on  looking  into  hu 
and   tinding  no  gold  there,  should  not  be  content  with  MyiaK* 
'  1  Jiiul  no  gold  here/  but  should  go  further  and  say,  *  tben^  is  OS 
such  thing  as  gold  either  here  or  anywhere  else/     It  is  tn! 
to  note  that  here  in  Oxford,  till  within  a  few  years  of  tb« 
time,  we  narrowed  the  application  of  the  word  'Science'  ia 
seems  now  to  be  a  curiously  |)erverted  fashion.     For,  ig^nortaif  iB 
the  physical  world  as  entirely  a^?  though  we  had  been  alrradv  di»^ 
embtMJicil,  we  ust»d  the  word  to  denote  and  connote  only  Liipev 
Me!aphysi(.*8,  and  Ethics.     By  a  *  student  of  science'  in  my 
gratluati*  days  was  meant  a  student  of  the  works  of  Aristotlep 
and  Sir  William  HHmilt^m,     The  wheel  has  since  made  Bomiw)m0' 
of  a  circle;  our  nomenclature,  like  much  else  belonging  I41  mt 
altering  itself  into  a  closer  corn^sptrndcnce  with  the  usagoaaml 
of  the  larger  world  outside;  the  so-ctdlcd  'student  of  sctencr'  ^ 
the  year  1 850  is  now  said  to  go  into  the  *  School  of  Philoiopbr  5  ' 
and  *the  student  of  science/  as  our  terminology  runs  in  the 
1868,  will  l»e  found  at  the  Museum  studying  the  works  of 
boltz,  Miller,  and  Huxley.     I  do  not  say  this  by  way  of 
btti  rather  in  that  of  regret^  little  disposed  or  nied  lliotigli  ltm> 

'  la  tk« '  AaHotnioa  M«motf«  of  Jabii  Oomlair/  tdil«d  bj  bis 
Tknor,  sod  poblklMd  •(ibMi|Utt<taj  k>  %hm  deUv«7  of  iki»  AikirMS,  mmam 
Um  Mfa«  •UM  st  tbate  tmy  be  found ;  veil*  L  }>j^  168  and  191. 


and  hope  always  to  remain,  to  regret  or  deprecate  change  as  such. 
For  there  is  a  philosophj  of  both  suhjeeta,  and  a  science  also  in 
both ;  and  I  would  hope  that  both  the  one  and  the  other  might 
still  retain  a  lien  on  the  two  words  and  the  two  tilings,  nor  suffer 
its  rival  to  establish  a  claim  for  sole  possession  by  it«  own  default 
m  exercising  a  right  of  usage. 

Advocates  of  the  dignity  of  man  arc  wont  to  regard,  or  to  profess 
to  regard,  with  something  tike  horror,  doctrines  which  would  hint 
that  either  his  Iji^dily  structures  or  his  mental  faculties,  his  *more 
pure  and  nobler  part,'  may  Imve  attained  their  perfection  in  the 
way  of  gradational  evolution.  But  it  is  not  clear  to  me  that  the 
horror  expressed  for  these  conclusions  is  much  more  legitimate 
than  the  arguments  with  which  they  have  been  assailed  by  Prime 
Ministers  and  others,  in  the  Sheldonian  Theatre  close  by,  and  else- 
where within  our  precincts.  For  dignity  rests  upon  responsibility 
— a  man  ia  worthy  or  unworthy,  accordingly  as  he  can  or  cannot 
make  a  good  answer  w4ien  called  upon  by  a  voice,  either  from 
wtthin  or  without,  to  account  for  his  conduct  or  for  his  character. 
And  just  as  a  man  is  responsible  for  the  employment  of  the  wealth 
be  possesses  to  the  Government  under  which  he  is  sutfered  to  enjoy 
that  weal  til,  no  matter  in  what  way  he  may  have  become  possessed 
of  it,  whether  by  the  hereditary  transmission  of  a  lamily  estate,  or 
in  any  other  of  several  feasible  and  conceivable  ways,  so  is  a  man 
responsible  for  the  employment  of  his  corporeal  and  mental  facul- 
ties, how^soevcr  he  may  have  been  allowed  to  become  seized  of  them, 
to  that  larger  and  largest  Government  under  which  he  has  his 
bc*ing,  T  believe,  however,  that,  if  men  would  take  as  much  and 
the  same  care  in  these  psychological  questions  as  the  physiologist 
does  in  his  experiments  and  observations,  to  overlook  none  of  the 
conditions  and  circumstances  of  the  entire  complex  of  phaenomena 
npon  which  they  undertake  to  decide,  they  would  come  to  see  that 
above,  and  often  behind,  but  always  bc*side  and  l»eyond  the  whirl 
of  his  emotions  and  the  smoothly  fitting  and  rapidly  playing 
flittchinery  of  his  ratioeinative  and  other  mental  fHCuUies,  there 
itands  for  each  man  a  single  undecom|M)sabIe  s^imething — to  wit, 
himself.  This  something  lives  in  his  consciousness,  moves  in  bis 
will,  and  knows  that  for  the  employment  and  working  of  the  entire 
appjtrutus  of  feelings  aud  reasoning  it  is  individually  and  indivisibly 
responsible.     Its  utterances  have  but  a  still  small  voice,  and  the 
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turmoil  and  noise  of  its  own  machiner}'  may,  even  while  workiog 
healthily,  entirely  mask  and  overwhelm  them.  Bat  if  we  with- 
draw ourselves  from  time  to  time  out  of  the  smoke  and  tarnL»h  of 
the  furnace,  we  can  hear  plainly  enough  that^  howsoever  the  eogise 
may  have  come  together,  and  into  its  present  being,  the  engintvr, 
at  all  events,  is  no  result  of  any  processes  of  accretion  and  agcfio- 
meration.  Science,  business,  and  pleasure  are  but  correlatives  of 
the  machinery  in  its  different  applications  and  activities;  vv  are 
something  besides  all  this,  manifesting  ourselves  to  others  in  the 
decisions  of  our  will,  and  manifesting  ourselves  to  ourselves  in  oar 
aspirations  and  consciousness  of  responsibility, 

'And  e'en  am  these  are  well  and  firmlj  fixed. 
In  dignity  of  being  we  ascend.' 

I  have  heard  this  line  of  argumentation  likened  to  an  attempt  to 
defend  Sebastopol  by  balloons.  '  Whilst  you  are  in  the  clouds. 
your  city  will  be  taken  beneath  your  feet.'  But  a  pneition,  thoo^ 
airy,  may  yet  be  impregnable.  There  are  those  present  who  vill 
recollect  how  the  highest  placed  forts  of  that  town  were  never 
taken,  but  continued  to  the  last  to  answer  shot  for  shot,  and  shell 
for  shell,  to  the  Allies.  The  attacking  forces  knew  not  the  strengtk 
of  those  north  forts  till  they  entered  them,  but  when  they  cnt^reJ 
them,  they  entered  them  as  friends. 
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President  and  Fellows  op  the  College  of  Physicians  : — 
I  whose  lot  it  is  to  live  away  from  London  may  well  feel 
liffidence  in  accepting  an  invitation  to  lecture  before  a 
olitan  audience;  and,  Sir,  when  you  honoured  me  by  re- 
g  me  to  deliver  this  year's  Harveian  Oration^  I  felt  and 
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expressed  this  natural  hesitation.  I  wish  to  record  that  you  pointed 
out  to  me  that  my  function  in  Oxford  was  to  pursue  and  lecture 
publicly  upon  the  very  subjects  with  which  Harvey  occupied  him- 
self; and  I  suggested  to  myself  that  what  could  with  any  propriety 
form  the  substance  of  a  course  of  lectures  in  the  one  place,  could^ 
tnutatis  mutandis^  furnish  materials  for  an  address  in  the  other. 
I  felt  besides,  that,  as  the  President  of  the  College  of  Physicians  is 
by  virtue  of  his  office  one  of  the  five  electors  to  the  Linacre  Pro- 
fessorship, the  Linacre  Professor  might  seem  scarcely  justified  in 
declining  an  invitation  to  appear  before  the  learned  body  to  which 
in  part  he  owed  his  position ;  and,  though  I  mention  it  last,  I  felt 
first  of  all  that  a  wish  expressed  to  me,  not  so  much  by  the  official 
whom  I  am  now  addressing,  as  by  the  individual  who  now  more 
than  twenty  years  ago  introduced  me  to  Harvey's  hospital,  and  has 
persistently  befriended  me  ever  since,  was  a  wish  which  I  ought  not 
lightly  to  disregard.  If  now.  Sir,  I  follow  an  example  which  you 
have  often  set  me,  and,  without  needless  preface  or  further  personal 
allusions,  address  myself  at  once  to  the  business  before  me,  I  shall 
thereby  pay  you  the  best  of  all  compliments,  by  showing  you  that 
your  teaching  has  not  been  wholly  thrown  away  upon  your  former 
pupil. 

The  time  allotted  to  me  I  propose  to  occupy,  firstly,  in  expound- 
ing with  all  possible  brevity  ceiiain  advances  recently  made  in  our 
knowledge  of  the  anatomy  and  physiology  of  the  circulatory  organs; 
and,  secondly,  in  giving  the  as  yet  unrecorded  history  of  one  of  the 
many  attempts  to  rob  Harvey  of  his  rightful  rank  in  the  noble 
army  of  discoverers,  which  were  made  in  the  latter  half  of  the 
seventeenth  century. 

Some  of  the  last,  if  not  the  very  last,  of  the  many  fruitful  ex- 
periments which  Harvey  performed  in  the  way  of  interrogating 
Nature  as  to  the  circulation,  were  experiments  in  the  way  of 
injection.  If  the  writer  of  a  work  which  appeared  but  some  forty- 
three  years  ago,  *  On  the  Diseases  and  Injuries  of  Arteries  V  l»*^ 
taken  the  pains  to  repeat  those  experiments  which  Harvey  per- 
formed more  than  two  hundred  and  twenty  years  ago,  and  when  in 

^  '  On  the  Diseases  and  Injuries  of  Arteries,  with  the  Operations  required  for  thsir 
Cure ;  being  the  substance  of  the  Lectures  delivered  in  the  Theniro  of  the  Boyal 
College  of  Surgeons  in  the  spring  of  mdcccxxix.*  By  G.  J.  Guthrie,  F.B.S. 
183a 
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lycnty- fourth  year,  we  should  not  have  had  the  following^ 
it  at  pag^  9  of  his  book  :  'I  have  conceived  tlmt  the  aileries 
poatained  air  in  an  uncombined  etat-e,  which  may  assist  in  keeping 
tbpm  distended,  and  in  facilitating  the  circulation  ;  but  I  have  not 
been  nWc  to  prove  it/  The  fact  that  Harvey  jierformed  experi- 
roents  in  the  way  of  injection  may  be  unknown  to  many  persons 
who  ftre  too  well  informed  to  conceive  that  the  arteries  may  or 
can,  fompatibly  with  the  carrying  on  of  any  eircuhition,  contain 
m  in  an  uneombincd  stat-e ;  for  these  experiments  are  not  to  he 
n?corded  either  in  the  treatise  *  l>e  Motu  Cordis '  or  in 
ftcr  of  the  two  letters  to  Riolanus ;  which  two  compositions  were, 
in  the  older  editions  of  Harvey's  works,  printed  as  three  parts  of 
imngle  treatise,  under  the  names  of  '  Exercitatio  Anatomica  i.  De 
Motu  Cordis/  etc.,  *Kxercitatio  Anatomica  ii.  De  Circulatione 
&agninis/  and  *  Exercitatio  Anatomica  iii,  De  Circulatione  San- 
guinis;' and  were,  till  the  appearance  of  the  College  of  Physicians' 
«^tion  in  1 766,  the  only  published ',  as   they  are   still  the  best 

*  tW  ■telflixi«ni  made  (by  Dr.  Aken^ifle  ;  tiee  Pettigrew, '  Medical  Fortnut  GiUJerv,' 
"•^Ci,  p,  T,  citing  Dr.  F.  Hawkins)  in  the  Pra^fatto  to  the  College  of  Pliysicijuis* 
of  HArmey'i  works,  tu  tbo  effect  that  only  two  of  Harvey 'a  Let  ten  had  been 
prior  %o  the  ye^r  1766,  U  not  correct.  Huretiuu,  a«  Harvey's  words  in  the 
8iXt*»*  p,  6.^1  (*Harveii  Opera/  ed.  1766),  show,  when  read  in  c^^nneKioii 
tWEpbilob  itnuicMJiat4«1y  precoiiing  it,  received  three  letters  from  Harvey,  By 
ttllliig  HifOitJuA"  wiirk  referred  to  by  Dr.  AkenHide,  Lc,  I  found  at  pp.  61-65  the 
jy*^*  *bich  fippear^  in  uur  trdition  ai  '  Ej/isUtU  Tertia  reaponsona  Moriisono/  pub* 
bf  llontlui  in  1^56  with  the  ondision  of  the  firKt  six  and  a  luttf,  and  ab<o  of  the 
ivttaiifi  A  half  llnea.  These  lines  Harvey  had  douht1e««i  ordered  hi»  amanuensia 
[l^wrtkJifcafy  of  great  impotrtAOoe  to  one  who  wrote  m  bad  a  hand  (aee  p.  165,  ed. 
*  «Barrey*#  own  autograph  MS.,  No.  486,  SU»ane  ColL,  British  Muaeuin) — to 
^Vi  vha  he  bade  him  copy  iCud  send  to  HoTstiua,  'endein  quae  aiitea  medieo  cuidatii 
'^'Wii  (tc  MoriMotio)  reaponderat.*  Hor»tiuB  doea  not  piddinh  Harvey's  letter 
^ '%Jiiela  QiitnLa'  of  our  edition)  of  date  ¥vb.  i*  1654-e;,  but  apiH'nds  the  ta«t 
****«ftbe  throe  (the  'Kpistola  Bexta'  of  our  edition)  to  his  awn  an^iwer  to  Harvey's 
W(r  ftmuniiiiioatiotL  I  shaU  henoeforwapi  refor  to  the  Coll<^go  of  Physicmns* 
^^^tk  of  Harvey *B  worki  ai  *ed.  1766/  and  to  Dr,  WiliiH*  mtiet  valuable  InwaUtinn 
••  *ko8r»  puyUhoii  by  the  Sydenham  Society  in  1847,  as  •  ed.  VViilb/  I  throw  out  as 
•topic  far  future  dimrm«ii)n  the  question  whether  Dr.  Willis  ts  right  iu  following  the 
J***^  of  Harvey '•«  writing*  c»f  an  earlier  dat*  than  1766,  in  reUiiiin^'  the  negative 
'  *fct  Mhlcnce  (at  p.  131  in  both  his  etiition  and  in  that  of  1766)  in  the  seoofid 
^^  to  HioUnus  which  refers  Ui  the  Critias  of  Pbto.  I  think  Dr.  Willi*  is  right, 
^  llm  Dr  Lawrence  wa«  wrong ;  but  to  do  tliia  it  is  neoe«ary  ti>  saerifice  Harvey** 
^*llbr  kiiowlidiju  of  Plato  whdsi  vindicating  the  ctnujccutiveo^*  of  his  reasoning, 
*"»Hy  hitti*«lf  would  (.Tobably  have  accepted  this  alternative.  It  is  right  to  add. 
^••He,  thui  m  far  as  my  reading  of  the  editiim  .-f  1766  has  carrie<l  me.  1  bAve  oonie 
y»»  He  otW  CMe  where  I  have  been  forced  to  think  that  Dr,  UwreiK«  may  have 
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known,  records  of  Harvey's  work  and  labotar  upon  U 
the  blood.  The  experiments  to  which  I  refer  am  pot  upon  mati  m 
a  letter  of  Harvey's  to  P.  M.  Slegel«  af  date  1651  (wm  •  Hanrtj 
0|>ertt,'  eii  1 766,  p.  613;  ed.  WillU,  p.  597).  Thrj  w«9»  umim^ 
taken  with  the  ohjeet  of  giving  a  tinal  and  happy  devpaldi  la il 
the  quibbling  objections  of  Riolanus,  *omn«8  Riohmt  ciitm  ham 
rem  altereatioues  jugulare ;'  and  they  consist^,  firstly,  m  fofrinp 
water  from  the  cava  into  tlie  right  ventricle  whtUi  the  poliiioiiinr 
artery,  the  '  vena  arteriosa '  of  those  days,  was  ligatnitd — whaAf 
Riolaous  suggestion  as  to  the  permeability  ar  porosity  of  tk 
interventricular  septum  was  shown  to  be  untenalile ;  and,  «eootAr, 
in  forcing  water  from  the  pulmonary  artery  round  into  ibe  ofeMt 
letl  ventricle,  whereby  the  lesser  cireulation  was  deiooastimtfll,  te 
ui«e  Harvey *8  own  favourite  word^  avro^ta ;  or,  to  not  tlie  my 
words  employed  by  him  upon  this  very  occasion,  by  aa  'apAK 
mentum  Utt^vntou  a  me'  (iu  his  seventy^fourth  year)  'aiipcr  ft 
collegia  aliquot  pnvesentibus  exploratum/  Simple  aa  Ibia  esf» 
mcnt  may  seem  to  us  now%  I  do  not  think  that  any  apology  i 
recpiia^d  for  the  drawing  of  attention  to  it;  for  it  t»  only  taiaiy' 
eight  years  ago  (see  '  Edinburgh  Medical  and  Surgical  Jooml' 
vol.  Ixiii.  p.  20)  that  Dr.  Shurj^ey,  to  whom  our  Baly  Medal  \m 
been  so  recently  and  so  fitly  assigned^  liad  to  perform  the  m? 
closely  similar  experiment  of  injecting  defibrinated  blood  iaialkt 
thoracic  aorta,  with  the  very  closely  similar  object  of  sbowiii^  llil 
the  force  of  the  heart  was  ^uRicient  to  aecount  for  tbe  fumf^  4 
blood  through  the  intestinal  and  hepatic  vaacular  ^yaleiDf-HMrf« 
to  jwrform  an  all  but  iJtutical  experiment,  adding  on  to  it  but  Iki 
means  for  estimating  and  reproducing  the  force  put  out  by  tk 
ventricle  concerned*  If  aucb  experimenta  os  theee  wef«  neopitfrf 
in  1843^  how  much  more  necessary  must  have  boen  iW  llil 
simpler  experiments  of  Harvey  in  1651 !  At  that  time,  tbe  ft^'^ 
of  Hiolanus  the  younger  *  pressed  heavily  upon  manldiKL'  Han^ 
himself  had  called  that  individual  '  anatomicoram  eoiyphat^B* 
in  1649:  and,  in  the  very  year  and  letter  wo  aro  dealing  wttk,  h» 
calls  him  'celebrem  anatomicum/  And  Pecq nets  the  dtacofOtf^f 
the  thoracic  duct,  in  his  work,  also  of  this  ietfiame  year  1^5^^ 
the  '  Experimcnta  Nova  Anatomica/  a  work  »pokesa  of  by  Hilkr 
{*  Bibliotheca  Anatomica/  i.  p,  443)  as  '  nobilo  opaa  at  inter  pir 
cipua  saeculi  decora,*  has  the  following  remarkable  «-—«-•  •' 
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non  vulgaris  peritiae   medici  Harveius,  VeslingiuSj  Con- 
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miie,  aliK|ue  com|"iiires; 
Riolanus  (quod  mirnri  subit  pro  eximia  viri,  qua  in  reVais  atiatomicia 
caeteros  aiit*?ivit,  sagacitate).  Audi  hanc  in  rem  illius  sententiam.' 
p.  4,  I.e.  This,  I  think,  I  will  spare  you;  but  I  will  remark  that, 
after  this  singular^-or  perhaps^  alas  !  not  singular — instance  of  the 
bItttidenDg  judgments  which  contemporary  writers  may  pass  upoa 
each  other,  no  young  man,  nor  indeed  any  old  one— for  Harvey 
was  in  his  seventy-fifth  year  when  he  first  read  Pecquet^s  work  (see 
•Ep.  Tert/  p.  620,  ed,  1766;  p.  604,  ed,  Willis) — should  overmuch 
fret  if  his  own  age,  in  his  own  estinaation,  do  him  scanty  justice. 
Posterity  ordinarily — I  do  not  say  always— *  recti  lies  these  false 
judgments;  it  has  done  so,  at  all  events,  in  the  eases  of  the  men  so 
grotesquely  grouped  together  by  Pecquet  ^  Haller,  for  example, 
writing  in  1774  (*  Bibliotheca  Anat-omica/  i.  p.  301),  speaks  of 
Riolanus  as  '  vir  asper  et  in  nuperos  sunsque  coaevos  immitis  ac 
nemini  parcens,  nimis  avidus  suarum  laudum  praeco,  et  se  ipso 
fat^nte  anatomicorum  princops.*  The  duty  of  attacking  and  a  Wish- 
ing such  a  man  may,  or  indeed  must,  have  hcen  a  disiigreeable  one 
to  his  contemporaries.  They  ap^iear  to  have  shirked  it ;  it  was 
their  duty  to  have  faced  it,  notwithstanding  it  might  have  been 
disagreeable. 

Harvey  used  for  these  experiments  a  somewhat  rough  injecting 
api>aratus,  *quemfidmodum  in  clysteribus  injiciendis  fieri  st>Iet' 
(p.  614,  ed.  1766;  p.  597,  ed.  Willis).  The  modem  experiment 
which  I  wish  first  to  introduce  to  your  attention  rests  for  its 
accomplishment  upon  the  employment  of  the  delicate  injection- 
syringe  (for  EiuJtilc/iutif/)  of  Ludwig,  and  of  the  fine  soluble  Berlin 
blue  for  the  substance  to  l)e  injected.  Here^  as  in  many  other 
instances,  our  superiority  to  our  forefathers  rests  mainly  or  wholly 
upon  our  possession  of  more  delicate,  or  upon  our  command  of  more 
powerful  agents;  and  the  delicate  syringe  and  the  penetrating 
soluble  injection-mass  help  us  to  diacoveries  and  demonstrations 
impossible  in  default  of  such  means ;  just  as  the  superior  lenses  of 
Bbilpighi  and  Leeuwenhoeek  helped  them  to  the   dirscovery  and 

*  8ee  ab^t  I  would  »dd«  Gregonui  Uorat,  the  f»iher  of  H«rvoy*M  corrwpondent  of 
IbcMmr  Ofttne,  in  bia  *Opertt  Mediae,*  i.  p,  85  (1661),  whi?re  Ridlaiiu*  i*  ffpoken  of  »i 
'•oaftOCDtGoruiii  hujus  H^eciiU  fere  pnmutii ;'  luid  c<iii^mU  BartlioUtius  himself,  who,  in 
Via  work  '  lie  LftcfteU  Dubt*  *  (1654),  reft^ri  to  *  ioultl«  Uiolftnl  obatrrvAtiuiiibua  quibu* 
rem  AOlhtgiiiicMll  ilDBtorftAU  aainlnia  celebitUte  nujdi.* 
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demonstration  of  the  capillary  circulation,  unknown  to  the  dh 
of  the  mukroHcopin  circulation*     The  cxjicriinent  to  wbicli  I 
has  its  results  fairly  represented  in   ilm  aeoompanjici^  dnvitt^ 
(Fig.  i)  of  a  specimen  prepared  by  myself  at  a  cl 


Culoo  ijf  iUbbii  \Lepu§  runfcnUji),  with  Uid  ?ttjr«rljiii  miA  dan  aMi*  «f  lfc» 
IDiaMDtertc  gUniU  lu  rimttexiuit  lAiili  Uietti  mj«cittil.  TImi  Umim  iiBd  tAm 
lie  aide  by  Kide,  Ui«  (iitni«r  ile«cribiug  *  sipboiMiiiiwd  ourvs  bdbnr  oiftiC 
in  m  dilnUtiofi,  kiiowii  m  the  *  mecutu9  rotmndms  *  Mid  hwanlogwa  «ilfc  iW 
■Hgregay^un  of  PtrycHjiQ  fi illicit  tituAUHl  in  ni»ii  jtt«t  MiUruirijr  te  1^  fti^ 
OMCftl  Vikl vc,  TImj  mncruiuji  fUnndu*  iwxmjila*  tbe  OMilr«  of  lh«  1 
mtii)  m  HitU  ta  ilio  left  of  it  mno^hftit  wommwkaik  ibniter  t^gM^atitm  of  t 
ftiUiclet  i*  fteea  jutt  beyond  the  UeoooUo  tilre.  The  odMi  eitrTM  1 
cxienyklly  to  «iiitl  ocmceniriaftUj  wtUi  tho  Orum.  Tb«  ctteoam  rifaniigti  «f  tw 
poriiuns :  one  Ur|fer  in  mlilirB,  Utinnf^  in  w»lU,  ^nd  iAaMtlMcd  epby^.  iSm 
Q^h»,  ibc  hiMualiiguu  ctf  ibe  bum»n  *»ji]*«tidli  TenoUbimb,*  «mIIv  b 
eslibre,  but  with  much  tldcker  mtdU.  It  b«D  bees  InjecWil  m  dttpofW  !■ 
the  t«ixt.  luid  the  in/cctiou  li  »eeu  to  hnve  p«M«d  into  eo«ne  m— ■Blwjg  ^fvit 
■itttiUed  «laev  U»  Um  junolian  of  the  two  icguienle  uf  tbe  i 
It  and  tbe  odoft. 
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a  figiire  of  the  laeteals  injected,  by  the  means  just  specified, 
exLsit  upon  the  terminal  se*»'nieiit,  here  widely  globular^  of 
)•  ileum,  upon  a  single  disciform  patch  upon  the  commencing 
plon,  and,  finally  and  chiefly,  upon  and  all  around  the  walls  of  the 
ploesal  vermiform  appendix  of  tlie  rabl)it.  In  this  latter  place  it  is 
mt  what  the  Germans  coll,  and  have  called  (Frey, '  Das  Mtkroskop 
u&d  die  mikroskopische  Technik,*  4th  ed*  1H71,  p.  255),  a  Kinder- 
ipiel»  to  insert  the  point  of  the  fine  Eindkhuntf  syringe  charged 
irith  the  soluble  blue  injection  jnst  beneath  the  peritonal  coat  at 
Ihe  caecal  end  or  elsewhere^  when,  upon  pressing  the  piston, 
i  reticulation  of  blue  will  spread  its^-lf  over  the  surface  of  the  tube, 
focbsing  IK  islands  the  solid  substance  of  the  Peyerian  follicles. 
It  aeedfl  but  a  little  perseverance  in  the  way  of  gentle  pressure  to 
canw  &uj)erficial  tubular  lymphatics  to  arise  into  view,  and  to 
dwlare  their  true  character  by  their  contrast  with  and  distinctness 
fawn  the  blood-vessels,  as  well  as  by  their  moniliform  character 
^■king  of  their  richness  in  internally  placed  vnlves.  Passing 
HI  the  convex  walls  of  the  appendix,  they  join  larger  trunks 
*liich  run  along  its  mesenteric  border;  these  larger  trunks  in 
Wieir  torn  enter  the  mesenteric  glands,  and  form  in  their  substance 
'^•ticulations  strikingly  like  those  formed  previotisly  in  the  walls  of 
•fct  i&testioe  around  Ihe  solid  substance  of  the  Peyerian  follicle — 
^*gf€sting  thus  to  the  naked  eye  the  similarity,  and  by  consequence 
w  homology,  which  a  microscopic  examination  enables  us  to  pmve 
to  exist  between  the  lymph-sinuses  and  the  solid  masses  they 
^btmd  in  the  Peyerian  iullicles  and  in  the  mesenteric  glands 
Wpectively  ^ 

It  is  the  demonstration  of  the  relation  of  the  lymphatic  or  lae- 
IqiI  vcMels,  or  sinuses,  as  the  case  may  be,  in  diiferent  animals,  to 
lie  solid  ampulla-like  mass  in  the  Peyerian  follicles  which  th^ 
■|^m  method  of  puncture  can  claim  as  being  eminently  its  own 

^B  I  Uke  ihtf  0|»port unity  of  ox^Himaing  mj  surftfiMs  tliM  Ueiile  hfta  not  Keen  hw 
P^lawvdi  acoopttog  liib  vievr  ol  the  reiid  imtur«  or  Ikdeuiutiy  of  th«  Pej-vrUii 
pIBrfw  Iti  hi»  *G«ftalehro*  of  186$  (p.  404)  be  refen  ut  bock  to  Kb  '  £i]ig«weide- 
'  P^  Bl*  ^*^^h  where,  m^  alio  in  ihe  second  edition,  1S73,  p.  6ij  the  abeorbeoi 
r  0C  IbcM  tinictuittf  U  denied*  juit  m  it  wu  by  Hyrtl  In  hia  *  Handbuch  der 
bm  Aoatoimt;/  1660,  p.  646,  and  by  Teidimaun,  'Dm  Satigadenystlm/ 
i6l«|i|^  S6-9I*  Tbe  view  wbicb  I  hare  jiJopt«d  was  accepted  by  a  dlstiii^taulK^ 
f  of  Ihie  Cidlege,  Dr.  Bardon-Sandereon,  in  tbe  Eleventh  Report  of  the  Mcxlical 
r  oClbe  Priry  CouncD  for  1868,  p.  96. 
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attainment;  for  many  years  ago — in  1784,  in  fact — and  three 
l>efore  tbe  appearance  of  Masca^i*s  splendid  work,  with  nmilar 
figures  and  histories  of  similar  experiments  ('Vasomm  Lymplnl)- 
corum  Historia  et  Teonographia,'  1787),  the  eontinuity  of  tb 
lacteal  radicles  upon  the  walls  of  the  intestine  with  the  'lynplp 
paths* — to  borTow  a  word  of  later  coinage — in  the  roeflfjitifit 
glands,  and  finally,  after  passing  through  successive  lines  of  ^km 
apparently  solid  structures,  with  the  thoracic  duct  itself,  had  hup 
demonstrated  hy  Sheldon,  then  Professor  of  Anatomy  in  our  Bcyit 
Academy  of  Arts.  These  are  his  words  (from  p.  49  of  bi»  wbA, 
*Of  the  absorbent  System/  1784),  describing  his  plaite  No.  S:  'h 
the  fifth  plate  of  this  work,  upon  a  portion  of  human  jejnnam  fitwi 
an  adult  female  subject,  seventeen  lacteal  vessels  ar^  injected  wA 
quicksilver,  by  inserting  pipes  into  them  upon  the  tntesiillt.  Thiy 
were  remarkably  large  and  varicose  in  this  subject,  attd  tm  the  ipiiek* 
silver  was  poured  into  the  lymphatic  inject! ng-tul>e  to  fill  Atm 
vessels,  it  frcciuently  ran  out  in  a  full  stream  by  the  jugiihir  no, 
which  was  opened.  This  cireumistance  rendered  it  cvtdeol  thiftlfct 
mercury  had  passed  through  the  whole  coarse  of  the  hM3<«ilf  laJ 
thoracic  duct,  antl  had  penetrated  even  into  the  venous  qritcot  U 
is,  I  believe,  the  only  instance  in  which  the  thoracic  dud  baa  bMi 
injected  from  the  lacteals  on  the  intestines  ^* 

Sheldon's  first  plate,  I  may  add,  when  compared  with  his  Iftkr* 
press  on  p^  37^  appears  to  show  that  what  be  calls  ^ampiiUiitic'  wm 
really  Peycrian  glands,  and  that  he  had  rcpc*atcdly  seen  these  gluit 

tktpiitaiW 


'  1  hjkVG  lome  ploMure  in  pointing  out  tliAt  hf  nwking  11 
ib«  iron«i«blo  ProfcMor  Arnold.  Itm,  t  ub.  L  Ag<  i«  tS,\S.  ii  nny  ba  tm 
qukkdlircr  iiijMtioii  omtUl  mmi^^mm  g)ve  m  ooirvct  n«ulto  «■  lb*  ■  wQmm 
wodmn  miCTtisoopy  fcur  tbe  detnction  of  Ijinpltatica  by  Ui«ir  vfillbiihi^t  IW 
nt&t  to  iihowM  ihc  fourth  TontHelo  filexun  nilliout,  this  Telitin 
hmlmey  wiih,  lymf>biiticf  mj^ted  with  qai^kinver.  Th«  mo  of  the  rflvir 
•mlitftl  rttfi  ifi  prure  thftt  iUh  rr|}n«RtMit*ti<>n  it  corrvct :  ihtMjndjuMt  of 
cnti  \ie  pnicurod— Anil  very  firjhutiful  uhjects  Ihey  Ar«  whmi  tfmalktA  villi  <^J|  far 
w/lution  of  nitrftlo  of  silver — from  \hc  ploxua  in  the  fourll)  ?entrid«« 
vt«Mli<  Thtm  (NMi  be  tbima  fhim  Ui«  relttm  ial«i|icidtiim  by  ibs  9m  i4  ibt 
rMg«nt  Th«  uae  o^  qnielMilvcr  m  utk  iojootioa-ftubglAaof  ham  wA  nl««y«  hi 
huffy  re«ult«  M  in  the  in«lAnMr  jti»t  giv«&.  Not  to  fpediy  otlMr  €ammt  !%  It  a 
to  note  thfti  the  pfmetration  of  thU  inAtefi«l  into  ibe  pftHeto-vpUtkcbBk 
the  LAtn(ilHbf«nch)»tA  wlten  thti«  employed  by  Ibe  skilful  ItiliAS 
nftcl  its  iliHHbatttig  it*elf  thence  mi»  the  ft«rvfe  gfteii  olT  from  ii  t^ 
yielr  gtwmlnr  nourine*  Moiiuced  htm  into  ouppoafaig  tbeet 

laeea  UtHM^tie  SkOiae^*  Ion*  f.  p*  |^  I7j»i. 
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of  natural  injection  witli  chyle,  as  it  is  easy 
fDoagh  to  see  them  distended  in  an  animal,  such  as  a  rat,  which 
cao  be  got  to  feed  on  fatty  food,  and  can  be  killed  at  a  proper 
ioterval  of  time  afterwards.  He  appeiirs  to  have  had  very  serious 
as  well  as  reasonable  doubts  as  to  the  existence  of  any  foramen  in 
(be  apices  of  these  'ampullulae' ;  but  the  authority  of  Lieberkiihn, 
vbose  •DisBertatio  Anatomica'  (p»  i8)  he  had  himself  edited,  ap* 
pittiB  to  have  weighed  with  him  more  than  his  awox/^ta.  Near, 
tteKTore,  as  Shehlon  came  to  seeing  the  whole  truth,  lie  just  failed 
of  doing  so  entirely  and  completely  j  and  the  views  which  Lieber- 
kijhti  had  put  forward  (p,  lo,  loc.  cit.)  as  to  the  great  number 
of  the  Peyerian  glands  in  the  lower  segment  of  the  small  intestines, 
Win^  a  proof  that  they  held  relation  to  secretion  or  excretion 
fftihrr  than  to  absorption,  prevailed  and  have  prevailed,  even  into 
our  own  day.  These  are  Lieberkiihn's  words :  '  Quare  ad  finem  ilei 
plitfts  quam  in  integro  intestino  positi  erunt?  Konne  propter 
fiiicoes  jamjudum  exsuccas  et  indurescentes  ut  lubricatae  i-alvulam 
bcile  tmnseant  nee  laedant?'  In  Henle's  ordinarily  and  marvel- 
lodsly  excellent  treatise  on  Anatomy,  of  date  1841,  I  find  (p»  895) 
tli«  excretory  character  of  the  Peyerian  follicles  taken  as  something 
entain ;  the  only  thing  left  uncertain  being  the  question  as  to 
whelher  their  contents  found  their  way  into  the  cavity  of  the  in- 
totioe  by  a  constantly  patent,  however  small,  duct,  or  by  dehiscence, 
at  ova  from  an  ovary.  In  1850  the  real  meaning,  the  true  physio- 
loj^cal  import,  of  these  glands  was  proved  by  Briicke.  The  method 
9f  injection,  of  which  I  have  spoken,  enables  us  to  demonstrate  or 
exhil»it  what  was  then  proved,  and  that  with  the  greatest  ease*  It 
is  difficult  to  understand  how  any  one  can  now  doubt  that  the 
FiQr«rian  glands  are  really  but  the  pileorrhizae  of  the  roots,  the 
glaada  the  tubera,  and  the  thoracic  duct  the  trunk  or  stem  of  the 
abaorbrnt  tree. 

If  aoy  apology  be  needed  for  my  dwelling  so  long  upon  a  point 
of  anatomy  which  has  not  merely  much  historical,  but  also  much 
|yractical,  interest — the  Peyerian  glands  being  the  part  of  the 
frt^nisRi  especially  affected  by  the  poison  of  typhoid  fever»  which 
I  mm  baa,  amongst  other  aliases,  that  of  *  Peyerian  fever'  ( Walshe, 
'On  Piaeases  of  the  Heart,*  3rd  ed.  p.  208) — I  would  add  that  I 
waa  titl  recently  under  the  impression  that  the  actual  demonstration, 
IIm  doti^t  of  that  which  my  Figure  i,  p.  754^  represents  as  donci 

3  B 
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might  have  been  a  fitting  exinbition  for  me  to  go  tUro«igh 
the  present  occasion,  following  herein  the  exAiDpfe  of  ttu^nf, 
*  viliora  animal ia  in  scenam  adducentis/  I  hare,  hciirevfrt  litnid 
that  this  very  demonstration  on  the  appendix  vermiromiis  oC  tlit 
rabbit  has  been  often  performed  in  Germany,  and^  indivd,  il»  is 
England  ;  and  I  judged,  conseqaeDtlyf  that  it  might  be  saperfl<ioa% 
as  it  v;ould  not  be  novel,  to  exhibit  it  here  and  now. 

Having  been  thus  disappointed  in  ray  intention  of  draoiifllilliBf 
something  new  in  this  direction,  I  cast  about  in  another  for  totte^ 
thing  of  the  same  character.  And  in  the  heart  of  a  bird,  dit 
Austrah'an  Cos^sowary  [Qnnartus  ausfralh),  killed  at  KoddnfiiaB 
Bayi  lat.  i8  deg.^  on  the  east  coast  of  that  continent,  and  leat  nt 
by  my  former  pupil,  J*  E.  Davidson,  1^.,  I  came  upon  a  ftnacton 
which  I  am  well  assured  has  never  been  either  de^kcribrd  op  %nml 
before.  It  possesses  upon  this  ground  some  claim  U[Jon  oorittf«« 
tion ;  hut  it  possesses  stronger  claims  than  any  which  mere  mntT 
could  give  it,  lieir^g  a  structure  whieh^  though  it  has  neir^r  bem teitt 
in  any  other  member  of  the  class  Aves,  is  largely  developed,  wad, 
indeed,  exactly  repnxluced  in  the  hearts  of  certain  nuunDttK  ^ 
does  not  full  to  be  represented,  at  least  rudimentarily,  in  ikit  n«^ 
The  structure  in  question  is  a  *  moderator'  band,  holding  prf<t«c]T 
the  same  relations  Ut  the  other  parts  of  the  right  ventricle  iii  ti« 
bird  wliich  the  baud  so  named  by  Mr  T.  W.  King  in  the^GtjjV 
Hospital  Kcpfirts/  vol.  iL  p.  122,  iSj7,  holds  in  mnny,  if  not  iaal 
Ungulate  mammals.  This,  I  presume,  is  made  pkin  by  i  oe«- 
{larison  of  the  two  diagrams  (Figures  2  and  3),  ihowing,  one  of  Am 
the  heart  of  this  bird^  the  other  the  heart  of  a  sheep,  wtlk  Ui#  rig^ 
ventricle  similarly  laid  open  in  each  case.  The  advnntagc^  vIimIi  i* 
the  struggle  for  existence,  and  specially  in  thai  Terjr  ooiaaMi 
phase  of  it  which  tikes  the  form  of  a  race  for  food  or  bom  « 
eater^  which  an  animal  with  such  a  muscular  band  fmmitig^m^f 
across  the  cavity  of  its  right  ventricle  from  its  fixed  lo  lis  OMifaUt 
wall  must  possess,  is  not  a  diiBeult  thing  for  any  man  to  wmki- 
stand  who  has  ever  either  watched  in  another  or  experifiMBl  ■ 
himself  the  distress  cauaed  by  the  over-distension  of  any 
aac^     A   band   of  almilar   function — I  do  not  ttj 

'  8Ibo«  writing  m  Abovo  I  I»t«  liten  rmliidod  «f  wkAi  I  Qug^il  not  U  ^m^  ^ 
gfiUtoB,  Tt£.  ihut  tny  fnvna  Dr.  lfiUi«r  FoUtargiU  hm  diiOiMMd  thim  f«y  «il^  ^ 
hit  work,  *  Tli«  Qc^n  mud  ite  DtftMMt*  iHih  Uwir  TnialaMnl^^  Lo«d«,  1I71*  ^  ^ 


r  S.— Heui  <if  Sb«op^    The  right  veotiicU  u  l^d  open.    The  letter  M 

I  Hie  modemtiir  iMuiid.  A  prnbe  ha«  been  p««ed  between  the  chordae 

tabcUneAc.  |>«Mmg  from  a  miucului  papilUrija  Arbiing  from  the  tno^Able  w»lt 

«f  iIm  ventricle  to  tbe  two  mmtn  eegineaU  of  the  trtcuijiid  valvea  and  the 

ontfcr  waU  erf  the  veutxicle. 

^Stioh  being  tbe  function  of  this  moderator  band^  what  is  its  mor- 
ologicsil  bearing,  and  what  traces  can  we  find  of  it  in  ourselves^ 
eiptiog  OS  to  speculate  as  to  the  nature  of  the  secret  bond  which 
liriiigfi  us  into  relations  of  affinity  not  only  with  the  mammalian  el 

3  B  3 


Flo.  ii.— Heart  of  Atwttmlkii  C&mmarj  (CotiiaPMff  9m&lt^§\ 
•imilArly  U*  ib«  hmri  of  »hee|i,  figarvd  in  Flgitri  t*  tad  timing  si  It  tW 
Birxleni.tor  hukd,  A  li&tt  of  p&pillafy  upgTtrwtha  la  tadJoHeJ  at  lb*  iiff« 
and  of  Ihe  upper  Mgment  of  th«  mitfcnUr  fturiciilo>v«Btffeiikr  mhm,  pMriag 
dovtiwank  towardi  the  point  of  origin  of  tba  iiiodMWlor  bead  6«a  ^ 
iipiom.  T1k«j  eslentl  in  ib«  upediiiefi  ovur  a  tpMt  of  about  ibm  rigMti 
of  ika  inch,  and  ara  iiiilicatad  tn  tbe  woodcut  bj  dark  tfiDflftarpa  Ham. 

H'ptiles  also  ?    The  valvet  of  the  heart  in  the  hi^har  wiehali^ 
when  regarded  firom  this  j^^oint  of  view  of  developmeat — llie  oM 
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if  not  the  sole  criterion  of  homology — may  be  spoken  of  as  b^iDg" 
but  trabeeulae  flaked  oti'  from  the  inner  surface  of  the  wall  of  a 
mn^olar  sac,  and  subsequently  made  more  or  less  membranous  in 
the  way  of  specialisation  and  its  correlative  eeonomy.  Thus,  as  Ge- 
genbaur  (Vergfleiehende  Anatomic,  2nd  edition,  p,  836)  has  remarked, 
the  inter  valvular  space  in  these  animals  corresponds  to  the  entire 
cavity  of  the  spongy*walled  heart  of  fishes  and  amphibia ;  and  the 
sinuous  intertrabceular  cavities  in  the  spongy  walls  of  these  latter 
animals  correspond  with  the  chief  part — viz.  the  extravalvular  part  of 
the  ventricular  space — in  mammals,  birds,  and  Crocodilina.  Now,  the 
mnsculi  papillares  represent  the  disposal  or  destination  of  the  inner- 
most layer  of  the  right  ventricle,  according  to  Dr.  Pettigrew  (see 
his  pftper,  Phil.  Trans.  1864,  p,  479)  ;  and  I  would  submit  that  the 
moderator  band  is  but  a  s[>ecialisatian  of  the  next  layer  in  order 
from  within  outwards — to  wit,  Dr*  Pettigruw's  sixth  layer,  which 
he  has  figured  (Plate  XIV,  fig,  ^^)  as  proceeding  in  a  spiral  direc- 
tion from  right  to  left,  much  as  the  fibres  of  tlie  moderator  bands  I 
have  figured  do.  A  study  of  the  heart  of  the  rabbit  will  put  this 
matter  in  a  very  clear  light,  and  further  open  our  eyes  to  see  and 
recognise  the  rudimentary  representation  of  this  moderator  hand  in 
our  own  hearts.  If  we  look  at  the  outer  aspect  of  that  very  con- 
stant musculus  papillaris,  which  passes  in  man  from  the  outer  and 
movable  wall  of  the  right  ventricle  to  distribute  its  chordae  ten- 
dincae  to  the  two  more  anteriorly  placed  of  the  three  segments  of 
its  auricular  valve,  we  shall  frequently  see  that  its  longitudinal 
fibres  arc  crossed  nearly  or  quite  at  right  angles  by  a  slender  fibrous 
band^  so  that  wo  have  before  us  an  appearance  not  wholly  nor 
essentially  unlike  that  presented  by  the  striae  longitudinales  of 
Lancisi  and  the  fibres  of  the  corpus  callosum  when  viewed  in  their 
mutual  connection.  This  baud  of  fibres  can  sometimes  be  traced  up 
towards  the  conus  arteriosus,  and  be  seen  not  to  die  away  until 
close  upon  the  point  of  origin  of  the  most  anteriorly  or  upwardly 
placed  of  the  chordae  tendineae  which  arise  from  the  septum  to  pass 
to  the  hindermost  of  the  three  segments  of  the  tricuspid*  The 
points  between  which  this  line  of  fibres  lies  may  be  observed  to  be 
the  very  same  as  those  between  which  the  moderator  bands  in  the 
cassowary  and  the  sheep  stretch  as  free  columns  in  the  diagrams 
before  you.  It  is  not  altogether  rare  to  see  this  band  raise  itself 
from  the  position  of  fusion,  like  the  ventricular  wall»  and  assume 
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Every  gradation,  in  fact,  exists  between  the  entire  obsolescence 
of  the  moderator  band,  which  we  fiometimee  see  in  the  human 
heart,  through  the  typical^  and  I  should  anticipate,  constant,  but 
not  functionally  important,  representation  of  it  in  the  rabbit,  up  to 
the  important  and  structurally  prominent  development  att4iine<l  to  by 
it  in  the  ungulate  mammal,  and  this  solitary  instance  for  the  class  of 
birds,  and  the  sub-class,  with  sudi  generalised  affinities,  of  struthiones. 

And,  speaking  of  the  method  of  gradations,  I  take  this  opportu- 
nity of  aaying  that  its  application  in  the  case  of  the  muscular  right 
annculo-ventricular  valve  of  birds  will,  in  my  judgment,  put  an 
end  to  the  disputes  which  have  taken  place  as  to  its  homology  with 
one  or  other  of  the  two  valves  in  the  crocodiles.  The  two  iK>rtions 
of  the  valve  in  tlie  Camarim  amtralU  are  so  nearly  equal — the 
larger  being  17  inch,  as  against  1*4  of  the  smaller — as  to  do  away 
with  the  dtfliculty  which  might  be  felt  in  holding  that  both  croco- 
dilian valves  are  represented  here.  There  are  other  reasons  for  this 
view,  which  I  reserve  for  another  occasion.  But  whilst  speaking  of 
the  heart  of  the  bird,  I  cannot  forbear  pointing  out  how  the  struc- 
tural arrangements  of  its  auricle,  differing  as  they  do  strikingly 
from  those  of  the  same  compartmcut  in  the  mammalian  heart,  help 
Us  by  that  contrast  to  get  a  true  idea  of  the  working  of  this  latter. 
Firstly,  the  walls  of  the  bird's  right  imricle  are  relatively  thicker, 
not  only  as  compared  with  the  wiills  of  its  own  ventricle,  but  also 
M  compared  with  the  walls  of  the  corresponding  auricle  in  the 
E'^lMmimal,  the  musculi  [)eetinati  standing  out  in  as  sharp  relief  as 
the  similarly  working  muscular  ridges  in  a  hyi^rtrophied  bladder^ 
Jind  inclosing  anfractuosities  and  recesses  almost  as  deep.  But, 
secondly,  and  what  is  of  more  importance,  the  bird's  auricle  is 
famished  with  a  large  and  functionally  active  valve,  protecting  the 
entrance  of  the  great  veins,  and  preventing  regurgitation  into 
those  vessels  just  as  the  auriculo-ventriculur  valves  prevent  regur- 
gitation from  the  ventricles.     It  is  fair  to  argue  a  priori  that  if  the 

vhftt  I  would  cftU  the  *tonad*  ami  * d^'^trad*  cui|ti  of  Iho  tiicui^pid,  tu  an  origin  on 
tli«  mtenrt^ntrioulAr  septum,  sending  ti  root  tip  to  the  jkjItiI  of  origUi  of  one  of  ih© 
ebordae  t^ridineae  of  the  third  cuitp,  c^lM  ' ttpUtl'  hy  Mr.  Gnlton.  See  »Uo  Mr. 
Qfthon*t  Letter  to  *  Dritieh  Medical  JournA)/  July  36^  1^75*  p>  8,^.  I  h*ve  to  lluiiilt 
H«»dlAm  Greonhow  fat  n  reference  to  mi>otber  notice  of  the  prcseuce  of  » 
buid  in  »  hnmftri  heart.  It  will  be  found  in  »a  tnterestiug  (iA|i«r  of  Uhi  in 
t^bo  *  Trmnaactiona  of  tlm  Patliologicd  Soci*ity/  vol.  ]iii.  1870,  p.  88. 

t^Ii  ahould  bo  fttAted  that  Mr.  T.  W.  King  hikd  figured  Mid  deteribod  h  modemtor 
b«nd  in  th«  bnmnn  bcMrt  imd  tn  •evetml  nunmnftb  other  thftn  the  UnguUteM. — EoiioR.] 
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nfiammaliafi  auricle  had  counted  for  as  much  in  the  aelioii  of 
heart  as  the  bird's,  its  force  would  have  been  economued  hf 
placing  of  a  large  and  functiooally  useful  valve  in  tbe  lite  of  thf 
rudiuientary  Eustachian— a  structure  altogether  ab#eiii  in  ami? 
maminabf  and  variable,  as  rudimentary  structures  very  oftca  ir^ifl 
ourselves*  The  a  priori  argument  of  Comparative  Analoinf  ii 
abundantly  borne  out  by  the  ujipeal  to  experiment.  Marey^  ia  bii 
^Physiologic  ^[edicale  de  hi  Circulation  du  Sang,*  t8^3«  wliiki 
referriDg  (p.  36)  to  other  evidence  from  Comparative  Anatomy  tbtti 
that  which  I  have  adduced,  cites,  in  support  of  the  inerw  tint  tilt 
auricle  has  but  an  accessory  and  subordinate  r^le  in  the  AtoctMi 
of  the  heart,  an  experiment  of  Chauveaa's^  in  which  the  mmde  of  i 
horse,  being  exposed  and  irritated,  lost  its  contractile  power  fcf  a 
time,  during  which,  nevertheless,  the  ventricles  Go&ttniuii}  to  o»* 
tract  and  the  circulation  to  be  maintained.  Colin^  again  ('Tiaifidit 
la  Physiologic  Comparee/  vol.  ii.  p.  257,  1^56),  found  tliat  UwliA 
ventricle  continued  to  be  filled  with  blood  even  wbeii  tkt  ear* 
responding  auricle  was  prevented  from  contracting  by  Hui  ioietioi 
into  it  of  a  finger.  And  further,  Magendie  had  long  ago  neiwL  is 
experimentation,  what  many  here  present  may  havt  noted  in  pAit 
logical  or  clinical  observation — vtz.  that  the  anrieka  may  tiBBt 
extremely  dis^tended  for  hours^  and,  like  other  maacular  ma 
similarly  conditioned^  unable  to  contract  and  empty  ihniirini 
without  the  circulation  for  all  that  being  brought  to  a  flaadidL 
It  was  Dr.  Pavy's  paper,  treating  (in  the  'Medical  Timei  9d 
Gazette*  of  November  21,  1*^57)  of  the  case  of  a  man  (B.  Groo) 
with  a  congenital  fissure  of  tlie  sternum,  %vhich  first  drew  my  iilo- 
tion  to  these  points ;  and  his  summary  of  what  taket  plaoe  ta  6kt 
dog  is  so  clear  that  I  herewith  reproduce  it  :— 

'  In  the  dog,  the  contraction  of  the  ventrielei  is  sharp  and  fifUt 
instead  of  prolonged,  as  in  the  reptile,  and  does  noi  appear  to  oeesff 
nearly  so  much  time  as  half  the  ))eri<xi  of  the  heart's  aclioo.  IV 
ventricalar  contraction  communicates  a  sudden  impnbt  lo  Ife 
anricleSi  ooeasioning  in  them  a  distinct  pulsation,  wfaicb  ta  ttifliBtif 
followed  by  a  peculiar  thrill,  wave,  or  vermicular  movement^  w^tmm 
through  the  auricular  parietes  down  towar'  *^ 

thrill  or  wave  is  coincident  with  the  passage  x     . 

auricle  into  the  ventricle,  and  takes  place  so  instantaneondy  aArr  tb^ 
ventricular  contractioui  that  the  one  movement  appenia  to  nfl  ii^ 
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conttnoe  itself  into  th©  other.  There  is  then  a  pause,  which 
seeros  comparatively  of  considerable  duration,  and  which  is  suc- 
ceeded by  a  recommencement  of  the  Ueart*s  action,  beginning  with 
the  ventricular  contraction,* 

Dr,  Pavy  has  very  kindly  gt>ne  to  the  trouble  of  rei>eating;  the 
experiment  upon  which  these  statements  are  based;  and  from  a 
letter  with  which  he  has  favoured  me,  I  gather  that  the  auricular 
contraction  detectable  by  the  cardiographie  tracing,  as  immediately 
preceding  the  ventricular  contraction,  is  also  detectablcj  of  couri^e 
during  the  pause  just  mentioned^  by  the  eye,  unassisted  by  the 
cardiograph,  and  turned  simply  upon  the  exposed  heart,  in  which 
the  auricular  apj^ndix  is  seen  to  become  redder  or  more  flesh- 
coloured  at  the  moment  in  question.  And  he  further  remarks  that 
this  auricular  contraction,  difficult^  though  it  be  to  l>e  observed 
under  physiological  conditionsj  may  be  exaggerated  into  consider- 
able prominence  in  disease  entailing  contraction  of  the  aiirieulo- 
ventricular  orifices,  and  may  then  make  itself  known  by  a  pre- 
systolic murmur. 

I  should  now  be  glad  to  draw  attention  shortly  to  a  few  memoirs 
which  have  appeared  comparatively  recently,  and  which  treat  of 
matters  of  considerable  interest,  not  merely  as  scientific  problems, 
but  also  as  practical  questions.  First  among  these  I  would  name 
the  paper  which  appears  in  the  third  volume  of  Professor  Lud wig's 
*  Arbeiten/  1868  (having  previously  appeared  in  vol.  xx.  of  *  Bericht 
Math,-Phy8,*Klass*  K,  S,  Gescllseh,  Wissenscb.,*  Leipzig),  by  Pro- 
feseor  Ludwig  himself  and  Dr.  Dogiel.  In  this  paper  we  have  a 
Btunber  of  expriments  recorded  m  performed  with  tlje  hearts  of 
dogs  removed  from  the  body,  and  as  nearly  as  possible  emptied  of 
blood ;  and  the  conclusion  which  the  authors  come  to  is  that  the 
hc^art  of  the  dog,  when  removed  from  the  bc»dy  and  emptied  of 
blood,  still  produces  a  sound  during  the  systole  of  the  ventricles 
which  is  not  essentially  different  from  that  which  is  recognised  as 
the  normal  first  sound  of  the  heart*  The  authors  add,  however 
(p.  85),  that  they  do  nob  think  these  experiments  entirely  exclude 
the  jiofisibility  of  the  tension  of  the   auriculo-ventricular  valves 

*  I  Apprehtiocl  that  Dr.  W&Uhe'a  account  of  tli«  auscultatory  phenoiuena  m  ooour- 
rigig  under  noraud  ooziditions  wiU  be  acceptsd  aj  corrects  It  rune  thtii  {*  THwcxmrn  of 
tjhe  H««rt  and  Gr«al  Veasela/  3rd  ed.  iSlSa^  p.  65) ;  'In  the  Dttrnml  «Ut«  the  Uuod 
enter*  tbo  ventriclea  from  the  aorideii  with  ft  cfurront  90  eidm  m  to  prevent  AudlhlQ 
toQud  tfom  being  tberebj  produced  in  the  former  oftviti«t.* 
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entering  as  a  factor  into  the  production  of  the  fir*?t   e^un  L   .-  ! 
hereby  they  would  be  guarded  from  coming  into  contrtniv  ti.  n  - 
most  Enf^lieh  authorities — ae  for  example,  Dr.  Wakbe  ('  1>;-'m-»'   - 
the  Heart/  3rd  cd.  1862,  p,  62).      Dr.  Guttmann,  boiTercrp  tat 
paper  of  no  great  length,  but  of  considerable  merit,  ptiblialifd  flk* 
6eL|uently  to  the  one  just  mentioned,  and  in  Mrchow^a  Arciii?  lie 
1869,  points  out  with  much  acuteness  what,  when  onc<*  ptnn'* 
is  ever  thereafter  obvious — viz.  that  it  is,  in  the  tiatunr  *  »* 
impossible,  with  all  possible  precautions  in  the  way  i^t 
the  heart  of  blood,  to  empty  the  complex  phenometi 
a  systole  of  the  heart  of  the  condition  of  tension  v^i   m^    ^ 
ventricular  valvea.      Surely  the   mujsCuH    papilhures   will  n 
with  the  rest  of  the  ventrieular  walls,  and^  contracting,  will  thcf 
not  stretch  the  chordae  tendineae  and  the  valves?     Fur  isyielf,  I 
would  say  that  we  are  more  likely  to  overrate  the  share  taken  by 
the  valves  than  to  underrate  that  taken  by  the  muscular  iivlk.    I 
necKl  not  say  to  this  audieuee  that  the  fact  with  which  wemiO 
familiar,  of  the  alteration  in  the  &ni  sound  produced  bj  iimmmJ 
the  auriculo- ventricular  valves^  does  not  absolutely  prove  that  thfj 
produce  any  part  of  it  during  health ;  and,  finally,  to  my  ovi«r 
at  leasts  a  modification  of  Wi>llaston's  experiments,  which  anjlw^f 
can  try  for  himself  by  making  his  tem[)oral  and  niaaaeter  miiiclli 
contract  at  any  time  of  perfect  stillness^  appears  to  prodiaice  a  mmd 
which  is  scarcely^  if  at  all,  different  in  quality  from  ib€  firvi  sool 
of  the  heart.     A  judgments  however,  upon  the  ojiiore  of  m  wmmi, 
or,  indeed^  an  aggregation   of  sounds,  as  in  toasict  is  otn*  iqMi 
which  two  observers  may  very  well  differ,  is  nsiibor  of  tbsa  oa 
lay  his  proof  of  sup|>osed  identity  or  difieretic^  aloogstde  of  tlil 
which  the  other  may  possess,  or  may  suppose  he  does* 

It  in  with  much  pleasure  that  I  refer  tn  Dr.  Rtitbeflorfl's  ftfS 
on  the  Itiflueticf  of  the  Vagus  on  the  VaiscuUr  Syaiiait  ''^^ 
appears  in  the  Edinburgh  K«)yal  Society  Tkmtisaetioos  for  1(70^ 
vol.  xxvi«  In  that  year«  having  to  deliver  an  aikkvii  Is  tb 
Biological  Section  of  the  British  Association  at  LiTtrpaoL  I 
made  bold  to  say  that  the  results  to  which  Dr.  Botbeffofd  M 
come,  and  which  were  then  only  known  to  me  in 
in  the  'J^^urnid  of  Anatomy  and  Physiology*  (May  1869* 
would  prove  to  bo  of  the  highest  value  and  importanoew 
memoir  now  published  in  extmso^  and  eitending  over 
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fully  justifies  my  prediction  as  it  will  fully  repay  any  ono 
who  will  take  the  pleasant  troulile  of  reading  it.  The  most  im- 
portant result  in  a  practical  point  of  view  in  the  demonstration 
•llrbieh  Dn  Rutherford  has  ^^ven  of  the  nerve-circle,  whereby,  in  the 
iy  of  reflex  action,  the  all-important  gecretion  of  gastric  juice  is 
called  forth.  The  sen&ory  impulse  caused  by  the  ingestion  of  food 
into  the  stomach  is  propagated  upwards  by  the  vagi  to  the  medulla 
oblongata,  where  it  throws  into  abeyance  the  vaso-motor  nerve- 
cells,  which,  whilst  the  stomach  is  empty,  keep  the  blood-vessels  of 
the  gastric  mucous  membrane  constrietedj  but  which,  when  their 
activity  is  inhibited,  allow  tlie  zonular  fibre-cells  of  these  blood- 
veaaels  to  dilate,  and  allow  the  inereasiH]  afilux  of  blood  thus  called 
fw.  That  relief  will  result  to  some  of  the  countless  martyrs  to 
put  of  the  demoostration  of  tliis  physiological  relation  of 
pathetic,  and  peptic  glands,  I  do  not  doubt.  Possibly, 
I  would  add,  Owsjannikow's  observations  as  to  the  working  of 
hydrate  of  chloral  as  a  depressor  of  arterial  tension  (Lud wig's 
•Arbeiten,^  1872,  p.  32)  may  prove  valuable  to  pers^ons  engaged  in 
practice,  by  pointing  out,  in  however  shadowy  a  fashion,  the  road 
to  a  more  rational  and  systematised,  even  if  less  general  use  of  this 
drug  than  that  which  I  am  told  is  now  made  of  it.  It  may  seem  a 
paradox,  but  it  is  none  the  less  true  for  all  that,  t^  say  that,  for  the 
activity  of  many  organs,  a  paralysing  and  inactivity  of  certain 
nerve-centres  in  connexion  with  them  is  a  prerequisite.  The  ac- 
tivity of  such,  indeed  of  most,  organs  in  but  intermittent  and 
occasional,  being  but  intermit t4?ntly  and  occasionally  called  for, 
whilst  the  constringing  activity  of  the  sympathetic  has  to  be 
COPgtantly  at  work  to  prevent  waste  of  forced 
^^■DwsJAiinikow's  paper  (also  to  be  found  in  Ludwig's  *  Arbeiten/  6th 
^^lir,  1871,  and  in  the  *Bericht  Math.-Phys.-Klass.  K.  S.  Gesellseh, 
m  WisaeDseh,,*  Leipzig)  just  referred  to,  and  published  two  yeai-s  sub- 
sequently to  Dr,  Rutherford's,  gives,  as  the  result  of  a  number  of 
«xprriments  performed  in  Professor  Lud  wig's  laboratory  at  Leipzig 
an  rabbits,  and  independently  at  St.  Petersburg  on  cats,  the  con- 
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'  THo  phenomenoii  of  the  disienwion  of  the  corpom  cftvemot*,  «  jtheonmimun  ujied 
by  H*r?ej  hi«welf  in  the  waj  of  illaatrntion  (p,  ijg  of  the  *  Epbt^thh  Secuntlft  i^d 
B|«4»ntiiD')t  I  iTiAy  adduce  in  the  way  of  illuBtrfttion  ftlet^  being*  m  it  u,  dependent 
U|M;m  m  dmilar  nervoiu  inech&nUcD ;  and  being  sbown  m  unmutAkeably,  tn  omm 
where  it  follows  letiona  in  the  ouchftl  jregion,  to  result  from  pAra]yd«  of  nerve- oetttrM 
■filiated  there  or  ih€irenbout«. 
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elusion  that  the  ganglionic  centres  of  iDnervation  for  ih^  toiiif 
sympathetic  system  occupy  but  a  Bcoall  epaee  at  the  bwe  of  tfct 
brain,  two  strips  to  wit,  one  on  each  side  of  the  cnediAD  fispirre  ht 
the  floor  of  the  fourth  ventricle ;  of,  in  the  rabbit,  a  leogtJi  oTikNll 
four  millimetei^,  beginuiug  about  four  or  five  millimetom  UtffMf 
to  the  calamus  scrlptorius,  and  ending  about  one  or  two  millimilai 
behind  the  level  of  the  corpora  quadrigomina.  The  litlo  of  mik  i 
book  as  Euleuburg  and  Guttmann^s  *Die  Pathologi«  dei  Sjrw|»* 
thiciifl  auf  Physiologiflche  Gruodlage*  (Borlin,  1873)  m  wa  »^ 
couragement  to  those  who  hope  to  see  frutt  ariae  ftoei  wtA 
researches  as  these  in  the  way  of  additions  to  our  means  for  aitlio^ 
or  at  least  understanding,  human  diseftse  and  suffering. 

It  has  long  been  known  (Budge,  1855)  that  the  s^nnpatliitk 
ner%*es  which  supply  the  vessels  of  the  head  and  iris  do  not  ftm 
directly  or  by  the  shortest  possible  route  to  this  their  distriUitioa. 
but  pass  down  the  spinal  chord  for  a  greater  or  lesser  di^tanoe,  aiJ 
then  turn  outwards^  and  pass  from  the  anterior  nenre-bfaaoba  to 
bend  upwards^  much  as  the  recurrent  laryngeal  nerve  does.  Hil 
other  vascular  regions  receive  their  vaso- motor  supply  by  tUi 
apparently  circuitous  and,  till  the  history  of  development  istda 
into  consideration,  paradoxical  route,  is  from  time  to  timt  briaf 
demonstrated.  Dr*  Pavy,  to  whom  I  have. already  refentd,  miy 
years  ago  identified  and  mapped  out  one  segment  of  the  road  abig 
which  nerve-force  passes  to  the  liver  and  prevents  or  allows  tit 
occurrence  of  diabetes*  Farther  exploration  of  this  rouie  we  o»t 
to  Cyon  and  Aladolf  (*  Bulletin  de  TAcad^mie  Ini|)jfiak  4a 
Sciences  de  St.  Petersbourg,*  torn,  xvi,  p.  307 ;  '  British  Mefai 
Journal/  December  23, 187 1) ;  and  tliis  same  investigator,  wviUiC 
still  in  the  same  line  of  investigation,  as  it  is  in  these  days  asfllf 
necessary  for  an  investigator  to  work  if  he  will  make  hinMlIf  i 
name  as  a  discoverer,  has  also  shown  us  (Ludwig*s  '  AfWsttn/jri 
year,  1868)  the  track  along  which  the  vasi>-motor  ncrros  if  lk> 
anterior  limbs  pass,  proving  that  these  nerv^  pasa  domi  ta  ikt 
spinal  chord  as  low  as  the  mid-dorsal  re^on  Wforo  kavaif  tl  to 
turn  upwards  in  the  sympathetic  chain  to  join  the  brachial  |ilaia 
Of  ult  the  results,  however,  which  have  been  attainod  tn  ift  tti 
line  of  ex[)erimeutation  now  under  consideration,  thoia  ocMPt  I*  If 
Browii*S^uanl  and  demonstrated  by  him  at  the  xtMtiag  d  As 
British  Assoeiation  held  at  Liverpool  in  18701  and 
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ptibliBhed  in  the  *  Lancet '  of  Jtnniiary  7,  1871,  seem  to  me  to  be 
certainly  the  most  striking^  and  possibly  the  most  important. 
Coald  anything  have  been  more  surprising^  to  him  whose  memory 
we  here  this  day  commemorate,  than  to  have  been  told  that  an 
injury  to  a  particular  part  of  the  bmin,  the  pons,  called  after  the 
excellent  anatomist  whose  life  ended  in  the  very  year  in  which  his 
had  begun,  would  produce  haemorrhage  in  certain  part4s  of  the 
Imigs,  and  anaemia,  oedema,  and  emphysema  in  others?  This  is 
an  easy  experiment  to  repeat ;  it  is  one  which  might  have  been 
done  iu  the  days  of  Harvey  as  easily  as  in  those  of  Bernard,  of 
Budge,  of  Lndwig,  and  of  Brown- Sequard.  But  easy  though  it 
would  have  been  to  perform,  I  am  bold  to  say  it  was  well  for 
Harvey  that  he  never  happened  to  prerform  it.  For  considering 
that,  like  Haller,  he  knew  nothing  of  the  contractility  of  arteries; 
eonfddering  that  Hunter  had  not  performed  his  now  well-known 
experiments  with  the  umbilical  arteries ;  considering,  Sir,  that  in 
that  excellent  work  on  Physiology  by  Johannes  Miiller,  the  trans- 
lation of  which  in  1838,  by  our  late  and  never  sufficiently  to  be 
lamented  friend  Dr.  Baly,  w^e  owe  to  your  suggestion,  I  find  several 
pag^a  (vob  i,  pp.  202-206,  214-219,  ed,  1840)  devoted  to  dhprov^ 
mp  the  muscnlar  contractility  of  arteries ;  considering,  that  it  was 
not  till  three  years  later,  in  1841,  that  Henle's  work,  already  re- 
ferred to,  appeared  with  its  still  unsuperseded  figures,  Plate  III, 
figures  8,  9,  and  10  of  the  arteries  with  their  circular  muscular  coat, 
imd  with  its  excellent  summarj^  in  letterpress  of  the  whole  subject, 
pp.  518-526,  and  especially  pp.  524,  525;  when  I  consider  that 
nothing  of  all  this  had  been  done,  to  leave  un mentioned  other 
advances  connected  with  names  of  men  yet  living  to  speak  for 
themselves  and  for  us — ^I  say  it  may  have  been  well  that  Harvey 
never  came  upon  the  facts  relating  to  the  alterations  of  Inng- 
sobstonce  being  entailed  by  destruction  of  brain- substance,  not 
difficult  to  be  observed  and  repnxluced,  which  we  owe  to  Brown- 
S^qnard.  For  if  he  had  come  upon  them,  how  could  he  have 
explained  them  in  the  absence  of  the  entire  chain  of  connecting 
facts,  in  the  fogging  of  w'hieh  chain  so  many  successive  workers — 
Forkinje,  Valentin,  Weber,  Burdach,  Stilling,  and  others— have  all 
itributed  links  ?  Might  not  even  Harvey,  often  as  he  withstood 
temptations,  have,  nevertheless,  in  default  of  power  to  assign 
causes  of  such  a  phenomenonj  been  driven  back  upon  some 
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of  those  explanations  which  he  himself  bo  forcibly  doooofiati  It  fti 
words  (*  Epistola  Secunda  ad  Riolanutn/  p.  1 16),  *  Vn]^  iCioG  OHl 
causas  assig-nare  baud  norunt  dicunt  statim  a  spirtiibus  fane  fian  it 
omnium  o pieces  Bpiritus  introdiieunt,  et  ut  nmli  poetoe  id 
explicatiouem  et  catastropben  $tov  airo  pLrj'j^ai'tjf  advoouit  to 
It  is  a  liard  thing  for  any  man  to  abstain  from  spreitlatifi^  m  to 
the  cause  of  any  well-establislied  phenomenon,  es])ecially  if  it  btrf 
strikini^  interest  and  importance;  it  is  a  bard  thing  for  say  on 
to  do  more  than  keep  pace  with  bis  own  geneFation ;  mod  ikam 
who  have  spent  any  time  in  reading  the  works  of  Harvey*!  trn^ 
temporaries,  will  best  appreciate  the  diflBeulty  h©  nmst  have  bad  it 
setting  himself  free  fropi  the  influence  of  the  uhl^t  iimiri  irfrmd  U 
I  pass  from  this  reflection  to  an  exposition  of  the  eklSM  wk)^ 
have  bi»en  put  forward  on  behalf  of  Walter  Wamrr*  ibe  fdilor  ii 
1631  of*  Harriott's  Algebra/  to  the  discttvery  of  tho  etrailatias  rf 
the  blood ;  and  I  do  this  by  a  natural  transition,  Waltrr  Waiwf 
having  been  a  man  in  whose  mind,  all  bis  mnthrmaticA  ooivilb^ 
standing,  the  idrda  in  question  greatly  abounded.  Wannrr'*  Aim 
wre  alluded  to  by  Dr.  Willis  in  a  note  to  his  excelktit  *  Ult  d 
Harvey'  (gee  p.  Ixiv).  They  are  put  forward  by  AnthmiT  WobI, 
u[K)n  the  authority  of  Dr.  Pell,  a  man  distinguisbod  wm  tm  d 
Oliver  Cromweirs  diplomatists,  and  aft^r^vanls  aft  WBk  mmkm^ 
supporter  of  the  then  young  Royal  Society;  and  npoti  tbal  rf  fc 
Morley,  some  time  Dean  of  Christ  Church,  and  afterwmrds  Biih| 
of  Winchester  (see  Wood,  '  Athenae  Oxonienscs/  vol*  L  p,  461,  nt^ 
cd,  1711  ;  vol.  iL  p.  302,  cd.  Bliss).  Aubrey,  a  eontempomfi 
Woods,  appears,  from  a  note  iit  p,  41 7  of  th©  leooiid  volmiit  rf 
'  Lives  of  Eminent  Persons^*  to  have  had  the  fame  atory  b%im 
Walton^  who  gave  Dr.  Morl^y  again  aa  his  authority ;  and  \\ 
repeats  the  talc  with  certain  additions,  and  notably  with  ihA 
Dr.  Pell^s  authority,  at  p,  577  of  the  tame  volume.  The  wntm  il«y 
was  pointed  out  to  me  by  one  of  the  oflsciak  in  the  Bodkai 
Library  as  being  given  in  an  anonymous  hiograpbical  MlffsvBflf 
to  l*e  found  in  the  *  Kawlinsonian  Collecrtion/  B  158,  pp,  I51^j} 
This  MS.  ap{>ears  to  W  of  the  latter  half  of  ilio  aevent^enth  ocuivf* 
and  its  legend  runs  to  the  following  afiect,  A  oertain  Hcorv*  Itfl 
of  North umberhind,  l^ing  imprisoned  in  the  Tower^  did,  (or  ^ 
better  passing  of  his  time,  get  several  laaro«d  perMma  to  Itvtii' 
converse  with  him ;   one  of  these  men  (whom,  Aabfey  tcDs  m 
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L  C.  p.  368^  the  world  called  the  ^arl  of  Nortlmmberland's  magi) 
was  *  Mr.  Warreuer/  And  the  MS,  proceeds,  *  lie  was  the  in- 
vetitor,  probably,  of  the  circulation  of  the  blood,  of  which  subject 
he  made  a  treatise,  consisting  of  twft  books,  whirh  he  seut  to  Dr. 
Harvey,  who  epitomi^etl  and  printed  tlicm  in  his  own  name;  lie 
iiaoally  aaid  that  Dr«  Harvey  did  not  understand  the  motion  of  the 

hearty  which  was  a   jierfect   hydra ulik Dr.  Pain,  that  very 

ingemoos  and  learned  canon  of  Christ  Church,  t<3ld  me  that  he  had 
weo  mad  perused  this  book  of  Warrener's.'  Finally,  the  excellent 
*  Bio^raphia  Britannica'  has  embalmed  Wood^s  and  Aubrey's  stoiy, 
in  the  articles  '  Harriott '  and  *  Harvey,'  i>p-  -54^  and  2550,  cd. 
1757,  Many  a  priari  improbabilities  will  at  once  be  seen  to  attach 
ta  this  story,  and  it  is  easy  enough  to  discredit  more  than  one  of 
the  fritnesses.  But  I  have  better  than  indirect  evidence  to  bring 
forward,  and  I  will  have  the  agreeable  mental  exercise  of  ex- 
cogitating it  to  the  ingenuity  of  my  hearers,  which  ingenuity  will 
ba  abarpened,  no  doubt,  by  their  regard  for  their  own  Harvey,  and 
ilmigiheiied  by  the  belief  that 

'Whatever  records  fipnog  fco  lights 
He  never  shAil  be  ahftioed/ 

1  may  be  asked,  after  this  quotation^  why  I  should  have  thou<>ht 
it  worth  while  to  investigate  Walter  Warner*s  claims  at  all,  I  will 
shelter  myself,  in  the  first  instance,  behind  the  example  of  Sir 
George  Ent,  who,  feeling  and  acting  by  Harvey  as  Launcelot  in  his 
Witer  days  felt  and  acted  by  Arthur,  took  similar  pains  to  set  aside 
the  similar  fable  as  to  Harvey*s  indebtedness  to  Father  Sarpi. 
And,  in  the  second  place,  I  will  remind  my  hearers  that  it  was  but 
recently  as  1838  that  an  article  ap|ieared  in  the  *  London  and 
"Wcstroinster  Review,'  in  which  the  claims  of  the  Italian  monk  just 
Bftentioned  were  once  again  brought  forward  with  surprising  con- 
fideocei  plausibility,  and  ignorance. 

It  was  pt^ssiblc,  1  thought,  that  the  same  paltry  but  evil  spirit 
which  animated  Dotens  in  writing  his  'Inquiry  into  the  Origin  of 
ibe  IHs^veries  attributed  to  the  Moderns '  (1767  ^),  and  in  coming 


WM  M  wen  aoqumuited  wiih  Uie  eixoelleiit  work  of  WillUm  VVoi^a, 
*  Reil<ctSnw  trpoa  Ai>cient  and  Modern  LeArning.^  publUhed  in  1694,  on  the  other 
dde  of  die  question,  a^  ft  little  bitter  mind  can  ever  be  with  k  work  or  the  working 
«f  A  nobis  Mid  generouf  one.  His  repesnted  referenoei  to  it  ehow  thla«  «b  aIbo  the 
chamcter  of  his  shullow  po?erij^<«tricken  cpirit 
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to  tbe  conclusion  that  every  great  man  in  modero  timem  had  hem 
anticipated  by  somebody  or  other  in  ancient  on^,  might  «liD  bt 
going  about  in  dry  places,  and  might  wholly  enter  ialo  ind  m* 
tirely  fill  up  the  soul  of  som^  small  antiquary,  wh<v  cominjor  moiet 
such  inspiration  and  guidance  u}X)n  the  passages  which  I  haf«  o^ 
lected,  might  proceed  to  instruct  the  literary  public  as  to  Waraer'i 
claims. 

Whilst  considering  what  indirect  evidence  might  be  brooglA 
together  to  rebut  this  possible  attempt  at  detractioo^  I  ctat 
upon  what  led  me  to  the  discovery  of  the  direct  evidence  I  haw 
promised  to  lay  before  you,  in  the  shape  of  a  clue  which  ItroQglit 
me,  after  a  somewhat  tortuous  course,  npon  Walter  WifMi^i 
actual  autograph  MS,  I  fr>und,  whilst  following  up  Dr.  WTi 
history,  scattered  through  Dr.  Birch's  tuaiodexed  *  Uistorj  of  At 
Royal  Society/  that  Dr,  Birch  had  procured  a  number  of  M8S.  rf 
Mr.  Walter  Warner's  for  that  Society  mixed  up  with  0r,  WTi 
(see  vol,  ii.  p,  342  ;  vol.  iv.  p.  447).  Coupling  this  stat4*nii^t  wttk 
the  voucher  for  Warner's  claims,  ascribed  by  W'ood  and  Aubrey  Ifl 
Dn  Pell  (who,  however,  is  never  reported  in  Dr.  Birch *s  Hisloiy, 
so  far  as  I  founds  to  have  given  currency  to  this  ittateiaanlJL  I 
thought  that  by  these  MSS.  I  should  W  able  to  teat  tha  tnAd 
these  statements.  But  the  librarian  of  the  Royal  Soaelj  katm 
nothing  of  any  MSS.,  either  of  PelVs  or  of  Wumfr's ;  aod«  astki 
result  will  show,  it  would  have  been  odd  if  he  had --at  lca«<^  ia  Ui 
official  capacity*  I  then  made  inquiry  of  the  Duke  of  Nllfl^ 
uml>erland,  in  whose  library  the  MS.  of  Warner,  once  a  {mosmbv 
of  his  house,  might  possibly  be  preserved ;  but  Mr,  J,  E.  Maitii 
informed  me  that  this  hope  w*as  a  vain  one,  I  found  that  Sm 
College  had  once  possesse*!  one  MS.  of  Warner  s ;  but  I  laaml  bm 
the  Rev.  W.  W^  Milman  that  they  had  lost  it,  and  tntieh  inmim 
in  the  great  fire  of  London  in  1666,  Finally,  wheti  laktiif  ikf 
rc^gister  of  Merton  College  up  to  the  British  Jluseum  f<7r  the  po^ 
po«e  of  comparing  tbe  entries  made  in  that  volume  during  Hanprr'i 
wardenship  with  his  one  authentic  autograph  MS.  now  ia  thi 
national  collection,  I  bethought  me  of  making,  at  the  mm§  tiat 
some  inquiries  as  to  Warner  and  Pell ;  and  at  lasi^  when  I  Imd 
expected  it,  and  had  nearly  ceased  to  hope  for  ii,  I  oain#  wpm 
W^alter  Warner*s  MS.,  contained  in  Dr.  Birch's  eollcctmi  (wW. 
according  to  him,  bad  been  made  over  to  the  Royal  Society),  atte 
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the  title,  *  4394,  Birch  Collection/  oambered  an  in  continuation  of 
the  Sloane  Collection, 

Mr.  E.  Maunde  Thompson,  by  the  employment  of  various  scientific 
methods,  the  observation  of  which  went  some  way  to  compensato 
me  for  the  tedious  labour  entailed  upon  me  by  the  result  to  which 
they  brought  him,  identified  the  MS.  as  being  really  Warner's, 
mnd  brought  its  date  down  to  a  year  close  upon  1610,  half-a« 
dozen  years  or  so,  therefore^  before  Harvey  first  lectured  at  the 
College  of  Physicians,  The  MS.  being  thus  identified  I  set  myself 
di»WB  to  look  through  its  416  folio  pages,  the  average  number  of 
fili€6  in  a  page  being  thirty-three  or  thirty-four ;  the  average  of 
vofda.  many  of  them  idle  ones,  Wing  eight  or  nine  in  a  line.  I  do 
not  think  it  IB  very  likely  that  I  have  missed  any  clearer  exposition 
Warner's  views  than  the  one  which  I  am  about  to  read  from 
138:  nor  do  I  think  that,  by  choosing  it,  I  can  in  any  way 
misrepresent  them,  for  they  are  stated  elsewhere  in  the  treatise  in 
f«y  much  the  aame  words,  e.g.  page  137.  These,  then,  were  his 
views : — *  By  this  fpontaneall  pulsatory  motion  the  bloud  is  con* 
tinitally  esctracted  from  the  vaines  (propter  fugam  vacui)  as  well 
origicially  exsueiory  as  secondarily  circulatory  and  propelled  into 
tbo  mtieried  (propter  fngam  penetrationis),  but  with  some  diversity 
ia  tb0  distributionj  some  part  thereof  being  propelled  up  into  the 
beiMl  by  the  internal  jugular  arteries,  ad  plesum  cbomideum  for 
ipirito-faction,  the  rest  into  all  the  rest  of  the  arteries  in  universum 
corpus  for  organo-faction.  Out  of  that  part  of  the  blood  that  is 
|irop€l1ed  by  the  jui^ular  arteries  up  to  the  head»  the  spiritiis  con- 
fa^UM  or  immersus  thereof  being  expressed  and  segregated  in  plexu 
cboroidi,  either  by  exeussion  or  exhalation,  and  animal  spiritu^ 
thereof  made  by  the  self-operation  of  the  prae-existent  in  somno,  it 
19  sg&tti  distributed  as  before,  one  portion  thereof  being  still  de- 
rived and  transmitted  to  the  heart,  ad  motum  spontaneum  pulsa- 
tiofkia  eiendnm,  and  so  about  again,  i>erpetua  circulatione  durante 
fidifie4  corjjore^,  and  all  violent  destructions  or  impediments  ah- 

li  ti«  perhapei,  needless  to  dwell  further  upon  Warner's  claims — 
oertatnly  I  do  not  propose  to  trouble  you  with  reading  to  you  any 
of  his  speculations  and  conclusions.  I  have,  however,  had  a 
made  of  pages  140,  141,  142,  194,  and  195,  and,  though 
this  gift  fliay  not  seem  a  very  valuable  one^  it  will  enable  any  fellow 
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of  Harvey's  College  to  satisfy  hitnaclf  abun^anUj,  nnd  wiihii  < 
own  walls,  as  to  the  real  meritfi  of  the  claimftni  befom  iit|  if  I 
College  will  allow  it  to  find  a  place  in  thdr  library .     In  tim  vqi4 
of  Harvey's  favourite  poet, 

*  Hb  aaltem  Aocnmiilem  donis  el  fttngpr  IhaiiI 

Munere/ 

In  all  seriousness  it  is  someiliiDg^  to  know  what  a 
of  Harvey,  and  be  a  mathematician  of  some  emineiftoe,  eooM  initi 
less  than  ten  years  before  the  actual  demonstration  of  IIm  cticoii* 
lion  of  the  blood  was  given  to  the  world. 

Let  me  say,  however,  that  I  do  not  think  it  by  any  meua  im- 
possible  that  Harvey  may  have  read  this  treatbe  of  WamerX  ^^ 
though  the  labonr  of  gathering  hints,  or  rather  warnings,  from  fe 
many  guesses  must  have  been  to  him.  For  in  many  puU  rf 
Harvey's  treatise,  '  De  Motu  Cordis/  we  meet  with  phfiaei  wAiA 
seem  aa  if  they  had  been  used  with  a  special  referanoe  to  Wanvrli 
views;  and  his  dissertation  has  at  least  this  elaim  upon  nygolli- 
tude,  that  it  bas  made  me  think  that  I  understand  Harv€y^i  ■«■• 
ing  the  better  for  ha\Hng  read  it.  I  fancy,  in  fact,  that  1  rtoo^m 
such  phrases  in  Harvey's  words  (*  De  Motu,'  pp*  58,  61^  6d*  17W; 
p.  56 »  ed.  Willis),  *  AbHiuc  dolore  vel  calore  vet  /^a^  WBcmi*  vbA^ 
such  words  as  '  long^  plus  est  quiUn  partium  nutritioni  confTMi 
est/  p.  64 ;  *  airo^m,  non  mentis  agitatio/  p»  133,  He  miglit  ksn 
lieen  alluding  to  almost  any  pa<j^  of  Warner's  MS.  in  \m  ufwBi 
tion  (p.  1 16,  see  '  Epistola  Secunda  ad  Kiolanum  *)  of  the  bypollsai 
of  various  sorts  of  spirits.  But  there  is  one  of  Harvey's  wsy 
noble  and  candid,  whilst  measured  and  well-balanced  atlflnsflSk 
which  9i}Cems  to  me  to  be  admirably  suited  to  serve  aa  m  lest  farli 
exposition  which  i>erbaps  some  future  Harveian  orator  amy  wdm- 
take,  of  the  exact  relation  which  his  discoveries  held  totliekDi'V* 
ledge  and  the  ignorance,  not  only  of  Walter  Warner,  bat  rf  J 
others  of  his  eon  tern  ]K>rariea  or  predecessors.  Tbeee  wofds  raathsi 
(«  De  Motu,'  p,  34,  ed.  j  766 ;  p.  ^i^,  ed.  Willis) :— •  Sed  ethoc*  (vi 
the  tmnsmission  of  the  blood  by  the  action  of  this  haut^  fiia  iki 
veins  into  the  arteries,  through  the  ventricles  of  the  bfwt  arts  ^ 
whole  Wdy),  'omnes  aliquo  modo  concedunt  et  ea  cordis  tMA^ 
vaivubinim  artificio  positione  et  usu  colligunt,  Venm 
in  loco  obK'uro  titubantt^s  caecutije  videntur  et  varia 
et  non  oohai^rentia  componunt  et  ex  conjecture  plurin»  pronnaotf^ 
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ot  ante  dcmonstratiim  est.'    This  may  he  tmnslatetl  thus : — *  Bat 
it  may  be  said,  that  all  competent  persons  accept  these  views  in  a 
more  or  less  modified  form,  and  have  been  convinced  of  the  truth 
of  them  from  the  structure  of  the  heart,  and  the  contrivance,  posi- 
tion, and  use  of  the  valves.     But  they  seem  to  me  to  make  as  little 
use  of  their  eyes  as  men  do  who  are  stumbling  about  in  a  dark 
phice,  and  their  account  of  the  matter  is  made  up  of  heterogeneousj 
contradictory,  and  incompatible  stJitements,  and  very  much  of  it  is 
pure  guesswork,  as  I  have  already  shown*'    These  words,  the  Latin 
oaes,  not  my  translation  of  them,  were  published,  if  not  written, 
nine  j^ears  (see  p.  5,  '  Harveii  Opera/  ed,  ij66,  Dedieatio)  and  more 
after  Harvey  had  first  proved  the  facts  of  the  circulation,  and  from 
them  we  gather  that  his  discovery  had>  even  so  early  as  that  date, 
got  out  of  the  stage  in  which   a  discovery  is  considered   to  be 
untrue,  and  got  into  that  in  which  it  is  said  that  everybody  knew 
it  before.     In  no  subject  could  it  have  been  easier  to  make  out  a 
plausible  case  than  in  this  of  the  circulation  of  the  blood,     Piecol- 
faomini  (an  acquaintance  with  wliom  I  owe  t^^  Mr.  Walter  Warner, 
8ee  his  treatise,  pp.  194,  200^  201)  had  given  a  diagram,  it  is  there 
before  you ',  copied  from  the  copy  of  his  work  in  our  library^  of  the 
junction  of  the  portal  and  hepatic  twigs,  incorrect  enough,  no  doubt, 
and  obtained  by  a  false  method  (see  Harvey,  ^  Epibtola  Prima  ad 
Biolannm/  p.  105,  ed.  1766),  but  still  something  in  the  way  of  a 
working  hypothesis  (see   Piccolbomini,  *Anat*  Praelect.,*  Romae, 
1586,  p.  I J  7,  and  Warner,  MS.  p.  194)*     Servetus  had  specidated, 
but  rightly,  as  to  the  lesser  circulation  ;  so  had  Caesalpinus ;  and 
on  Harvey's  own  showing  (p,  15,  and  ed.  Willis,  ed,  1766),  Realdus 
Columbus;    and  Walter  Warner,  p,  132  (4394  Birch   Coll,  MS.) 
had  spoken  of  the  heart,  in   1610,  as  being  *a  mere  muscle,  very 
strongly  and  artificially  woven,   and   contrived  with   omnimodal 
nerveous  fibres,  direct,  transverse,  and  oblike,  as  it  were  of  purpose, 
for  dilatatiou  and  contraction,  according  to  the  fashion  of  other 
n)u^le6.'    And  of  the  action  of  the  auriculo-ventricular  and  arterial 
valves^  Harvey  himself,  nived  animd,  with  untarnished  aiucerity, 
repeatedly  (see  'Do  Motu/  pp.  14,  51,  S3>  ^7»  ^0  speaks  as  of 
eomething  known  to  all  men,  Md  omnes  norunt'  (p.  44).     What 
then,  it  might  have  l>een  triumphantly  asked,  was  there  lefl  for 
Harvey  to  discover,  when  the  action  of  the  valves  of  the  heart,  its 
1  I  hftTo  nol  thought  it  neoewAry  to  reproduce  it  in  *  woodcut. 
30a 
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muscular  character,  and  so  much  else,  was  already 
the  writings  or  teachings  of  his  predecessors?  To  i 
answeTj  as  indeed,  it  seems  probable^  was  practicallj  aiisw«fed  «!« 
wnthin  Harvey  s  lifetime,  what  was  left  for  Harvey  iadiJooTervw 
nothing  less  than  the  circHlatwHr  ifself.  His  predeeeaaotl  bid  bil 
impinged,  and  that  by  guesswork,  upon  diflerent  aegmoili  cf  tin 
circle,  and  then  gone  off  at  a  tangent  into  outer  darkneaii,  wbtbi  k 
worked  and  proved  and  demonstrated  round  its  entire  pefipli«y, 
His  demonstrations  and  dire€t  proofs  were  alt  new,  and  hiii  iodiicci 
arguments  nearly  all  new.  Whenever  he  nnade  use  of  aiiytkia{ 
already  known,  he  most  punctually  acknowledged  it.  Of  kis  d^ 
mnnstration  in  the  way  of  injection  I  have  already  spoken  j  of  hi* 
demonstration  of  the  use  of  the  valves  in  the  veins,  and  hh  pRwf 
that  they  are  similar  in  function  to  the  arterial^  a  (act  ftmonij 
unsugpectA^  (see  p.  65, 1  c),  the  thirteenth  chapter  of  th«  tnrtai 
•De  Motu'  speaks  with  figures;  of  his  indirect,  but  im?fiigilk 
argument,  in  the  eighth  chapter,  from  the  quantity  of  blood  ibmra 
out  by  the  heart  at  each  pulsation,  an  argument  which  a  ma^ 
matician  eiich  as  Harriott  or  Warner,  might  have  hit  upon,  Urt,  m 
far  as  I  have  found,  did  notj  he  speaks  himself  as  being  *tik^ 
novum  et  inauditum  ut  verear  ne  habcam  inimicos  omnes  komtatf;* 
and  finally,  the  argument,  which  though  it  be  indiroel^  fVHf 
morphologist  will  allow  to  be  not  only  most  exquisite,  but  alio  umiI 
convincing,  for  the  circulation  in  the  adult  warm*bloodod 
drawn  from  the  relations  held  by  the  venae  cavae  to  iW 
arteries  in  the  embryo,  and  in  all  animals  with  but  a  linglt  urtt 
imperfectly  divided  ventricle,  *  unus  duntaxat  ventriculoi  vil  q^W 
unus,'  and  of  which  I  would  recommend  every  one  who  it  la* 
already  acquainted  with  it,  to  gain  a  knowledge  from  the  «faitk 
chnpter  of  the  sime  bnok,  was  hia,  and  his  alone.  With  regard  t« 
all  these  points,  with  regard,  that  is,  to  the  circulation  aa  a  whok ; 
with  regard  to  the  actual  demonstration  and  exhibitioD  of  it  « 
cppoBed  to  mere  guessing  about  it ;  with  regard  to  all«  or  mu^ 
al]|  sound  reasoning  as  to  any  large  portion  of  it^  Harvey  aigte 
have  said  with  Lucretius, 

'AtIa  Picriilain  p«rigft>  loe*  aulllat  lala 

THU  iolo'j 

or  in  the  words  of  a  poet  of  another  country^  and  a  Uter  af%^ 

'We  w«n»  Old  ftfvi  Ihjii  eT«r  baiH 
Into  thm% 
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I  do  not  wish  to  assert  that  Harvey  was  wholly  independent  of 
the  works  of  his  predecessors;  he  himself  would,  as  his  repeated 
references  to  them  show^  have  been  the  very  last  man  to  make  any 
such  claim  for  himself;  nor  would  I  aay  that  he  owed  nothing  to 

the  times— 

'The  BpAdotu  times  of  great  EHsAbeth*^ — 

in  which  he  lived.  It  is  true,  I  think,  in  scient^e,  as  it  is  also  true 
in  morals  and  polities,  that  the  times  make  great  men  as  mneb  as 
great  men  make  the  times.  Many  metaphors  have  been  used  to 
express  this  latter  halt-truth.  Such  is  the  metaphor,  an  acquaint- 
ADoe  with  which  I  owe  to  Mr.  Picton's  new  and  striking  work, 
*The  Mystery  of  Matter,'  p»  16^,  used  by  St,  Augustine,  in  which 
great  men  are  compared  to  great  mountains,  dwelling  apart  in 
loneliness,  and  seeding  floods  of  blessings  down  upon  the  little 
bills  and  plains  at  their  feet.  Such,  again,  is  the  metaphor  used 
by  Wordsworth  in  apostrophising  Milton : 

*Tfay  loul  wfta  like  a  star,  and  dwelt  apart/ 

Such  is  the  metaphor  used  by  Sir  Coutts  Lindsay,  in  his  poem  on 
the  Black  Prince,  where  a  hero 

'St&ndfl  like  a  beaoon,  throwing  Ugbi  far  out 
Orer  the  ripplinjf  tides  of  oeaturiee/ 

Now  all  these  metaphors  strive,  and  profess,  to  express  but  half  a 
tatthp  and  they  are  imperfect  even  for  this  imperfect  purpose,  as 
tliey  are  borrowed  from  inorganic  nature  and  the  arts,  and  are 
anfii  to  be  used  as  illustrations  of  the  complexities  of  life  and 
thought,  I  would  venture  to  suggest  a  metaphor  which  has 
etnick  me,  during  this  investigation,  as  being  more  appropriate 
and  close-fitting,  even  if  less  beautiful,  than  those  which  I  have 
qoottfd.  A  group  of  lioi*semen  are  attempting  to  cross  an  arm  of 
ihm  sea,  up  which  the  tide  has  been  running,  and  obscuring  the 
ri4ge,  or  spit  of  sand,  by  which  it  ia  fordable.  They  form  thera- 
aelves  into  a  line,  and  advance  slowly  :  rider  after  rider  flounders  off 
into  deep  water,  and,  if  wise,  retires  towards  the  rear  of  the  eaval- 
ttdt  of  his  companions,  who  still  feel  and  advance  upon  the 
bottom  beneath  them.  The  line  by  degrees  narrows  into  a  column, 
tnd  the  column,  after  a  longer  interval,  narrows  into  a  single  file. 
To  the  foremost  horseman  courage  is  necessary,  as  imagination  is 
to  the  discoverer,  and,  impelled  by  this  feeling,  he  may  put  a  wide 
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interval  between  himself  and  his  coropanioiia^  aad 
opposite  bank  long  before  theni,  may  havB  letaori  to  look  down 
npon  thera^  may  be  looked  up  to  by  them  and  by  the  nut  of  tki 
world,  i^hilst  for  some  time  in  solitary  occupation  of  tliai  Tantift- 
ground-  Such  I  conceive  to  be  a  fair  representation » in  the  wmt  rf 
metaphor,  the  best  and  shortest  way«  perhaps^  at  fepre&nttiog  mtk 
complex  relations,  of  the  relations  held  by  Harvey,  sad  tadnd  fcf 
meet  or  all  discoverers,  to  their  contemporaries^  to  tbdr  oomftm^ 
and  to  the  conditions  whereby  they  are  surrounded* 

It  may  be  expected,  perhaps,  that,  coming  from  Oxfatd,  ttd 
having  been  recently  elected  a  Fellow  of  the  College  Hm  Warfa 
ship  of  which  Harvey  held  for  something  more  than  a  year(Apfit 
1645  to  Midsummer  1646),  I  should  have  made  search  fofwia^ 
ever  records  there  may  be  left  of  him  nnpablished  in  Osfoii 
and  especially  in  Merton  College.  After  diligent  search*  I  bait 
to  report  that  there  is  but  little  to  be  learned  of  Harvey's  hiitofjr 
from  any  unpublished  document  which  I  have  been  able  to  find  is 
Oxford.  ITie  Merton  College  Register  gives  the  following  acooiuit 
of  his  election  to  the  Wardenship*  In  1645  King  Charles  t 
after  the  execution  of  Archbishop  I/aud,  took  upon  himadf  tbc 
functions  of  Visitor,  and,  having  removed  Sir  Nathanid  Bml 
from  the  office  of  Warden,  for  having  joined  *the  lUbelli  now  is 
armes  against  *  him,  he  directed  the  Fellows  to  take  the  eosloatfy 
steps  for  the  election  of  a  successor.  This  ooursi!  couMtal  ■ 
giving  in^  after  due  inquiry,  three  names  to  the  Visitor^  in  onki 
thut  one  of  the  three,  the  one  we  may  suppose  it  would  be  tuito* 
stored  who  was  named  fir^t,  should  be  appointed  by  the  Vtttlsi* 
Harvey  was  so  tuimed  by  five  out  of  the  seven  Fellowt  vots^f; 
and,  after  a  dispute  of  whieli  it  is  nnneeetsary  to  give  an  aeciml^ 
he  was  duly  elected  on  receipt  of  a  second  lutt^T  from  the  Kiaf. 
A  couple  of  days  after  his  admission  to  the  office,  on  April  it, 
1645^  Harvey  summoned  the  Fellows  into  the  hall  and  made  s 
speech  to  them,  to  the  effect  that  it  was  likely  enough  that  vmt 
of  his  predecessors  had  sought  the  oBice  of  Warden  to  mnA 
themselves  therefrom,  but  that  his  intentions  were  qntte  of  anotkff 
kind,  wishing  as  he  did  to  increase  the  wealth  and  prosperitf  of 
the  College  ^     Ho  finished  his  address  to  the  aasemblfd  FUbv* 

*  1  wimia  b«ra  remark  that  tt  mm  weU  pwliAp*  tn  tb«  Gblk^  pfPhjiiiisii  tlil 
Hanrvy  wm,  by  tli«  iQcoMi  of  the  F»rU*i3]ciit,  (bfosd  i»  vsc«l«  Iki  vAm  «f  Wif4«i 
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an  earnest  appeal  to  them  to  cherlsli  that  mutual  concord  and 
itjr  amongst  themselves,  which  recent  occurrences,  we  may  spp- 
poee,  had  tended  to  weaken.  In  the  other  pages  of  the  Register  for 
the  period  between  April  1645  and  the  Midsummer  of  1646,  1  find 
the  name  of  CImrtea  Scarborough,  the  protege  of  Harvey,  aod 
afterwards  frequently  an  office-bearer  in  this  College ;  but  there  is 
little  or  nothing  of  special  interest  to  us  in  the  rest  of  the  record, 
beyond  the  fact  that  Harvey  appears  to  have  attended  the  College 
meetings  and  so  to  have  discharged  his  duties,  amongst  which  the 
providing  for  the  contingency  of  a  siege  and  famine  was  oue»  Mr. 
Pcttigrew  (*  Medical  Port  rait  Gallery/  1 840)  has  put  on  record  the 
fiict  that  Harvey's  signature  is  to  be  found  in  the  Liber  Cora- 
pa  ton  mi  of  Merton,  The  College  Register,  however,  is  not  so 
enriched,  as  I  can  state  upon  the  authority  of  Mr.  E.  Maunde 
Thompson  J  who  compared  the  pages  relating  to  Harvey's  warden- 
ship  with  the  autograph  MS.  in  the  Britibh  Museum,  when  I  took 
the  Rc'gister  up  to  London  for  that  purpose  \ 

olberwiie  be  would,  no  doubts  lukTe  kept  hia  word,  ftt&d  Meiion  CoUege  would  have 
f^med  wh«fc  the  College  of  PhydioiouBt  or  eome  others  of  kia  legatees,  would  have 
lo>t. 

*  Mr.  Et  M.  Thompvoa  \kSA  made  another  aearcb  for  Harvey V  missing  MS.  *  De 
AxiJitL*mii*  Univerttft/  which  Dr.  Lawrence  montiona  at  p.  xjtxl  of  his  'Harveii  Vita* 
(«d.  1766),  ftod  which  Dr.  WUlid  U;IIb  uh  at  p.  vii  of  his  PrefiMe  (ed.  VVillit^)  had  then 
(1847)  been  twice  looked  for  in  vaiii«  Mr.  ThompiRin's  search  has  also  been  equally 
froitlew;  he  writes  to  me  thus,  undta-  date  June  3,  1873: — *  Harvey 'e  "Anatomy" 
itpoa  a  time  in  the  British  Museum.  I  el  the  first  volume  of  the  old  MSw 
of  the  Sloane  M6&  (now  marked  SloMW  MS.  597]  A)t  there  is  this  entry 

**  C.  {1^. — Praelectioiiei  noatomioae  nniveratJes  p«f  me,  GtiliolmtuQ  Karveum  me- 
dioum  Londinensem  Anatoni.  et  Cldrurg.  Professor.  Anno  Doin*  1616,  aetatls  ^7, 
pcBcleet.  April  I,  1617.** 

To  which  is  added,  "This  is  the  author's  foundation  and  6rat  Lecture  of  the  circular 
don  in  hts  own  handwriting,"  and  opposite  to  It  is  this  note  hy  Sir  F.  Madden^  *'  In 
the  place  of  230  (which  seeius  uiisoing)  Ayscough  substituted  the  bracketed  no.  (6)/* 
ga  you  will  see  from  this  th.%t  the  MS.  was  nuAMiiig  !n  A^'souugh's  time,  I  have  ran- 
IMked  our  M88.  without  Bnding  any  clue ;  so  I  think  yi»u  may  wake  np  your  mind 
ikat  it  was  borrowtd,  and  b&4  gone  the  way  of  borrowed  books  m  general. — £*  Maunde 
Thompson/  Wood  sAys  (*  Fasti  Oxonienses,'  ii.  6)  of  Harvey,  '  But  more  in  MSS, 
hath  he  left  behind  him,  the  tiller  of  which  you  may  see  Id  tlio  Epist.  Deilicat.  before 
n  Historical  Account  of  the  Colleges  Proceedings  against  Euip>'ncks*  (16^4.  London, 
CTi.  Goodmll).  Moved  by  this  authority,  though  Goodall  only  says  that  H»rvey 
dttigned  these  treatises,  I  looked  over  a  Urge  number  of  meiJical  MSS*,  aidsted 
herein  by  Mr.  Wftlter  d«  Gmy  Binsh,  in  the  Sloane  Collection  of  the  British  Museami 
without  the  desired  result    Subeer^uently  I  found  that  Harvey  himself  in  1650  (p. 
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Of  Harvey's,  as  of  Berkeley's  sojourn  in  Oxford,  we  know  1 
little,  indeed,  has  been  recorded,  with  the  exception  of 
what  uneertain  gossip  of  the  gossiping  Aubrey.  But  what  wt  ^k 
know  of  the  place  during  those  years  which  elapsed  belmca  tkt 
battle  of  Edgehill  and  1646,  makes  us  certain  that  sei^ot^  tad 
indeed  any  other  work,  must  have  been  carried  on  in  it  nmitf 
great  disadvantnnces.  We  read  of  the  pUgae,  and  of  the  '  mortci 
campestris/  described  by  a  former  Harveian  orator  and  Lini^Tt 
lecturer  as  desolating  the  town  and  driving  people  out  of  rwi' 
denoe.  It  was,  besidesj  a  centre  for  military  opemtiont;  tti 
military  life  has  been  shown,  by  the  experience  of  all  ag^  (tliflpgk 
this  experience  appears  to  have  been  lost  upon  the  heedletMMM  wd 
ignorance  of  tbi8)i  to  be  out  of  harmony  with  the  habits  of  1 
old  as  was  Harvey  then  (aet*  64-68),  young  as  our  undergraiiQ 
are  now,  who  are,  or  who  ought  to  be  devoted  to  study,  Whil- 
ever  else  of  Aubrey's  tales  of  Harvey  I  may  disbeli«?t,  I  tm 
believe  that  the  words  addressed  to  Charles  Scarborough, '  Pntki 
leave  off  thy  gunning  and  stay  here,'  are  his. 

If,  however,  we  wish  to  have  a  real  and  truthful  ptetwe  adi 
image  of  Harvey  before  us,  we  must  do  by  htm  as  wt  kav«  to  di 
by  ShakespearCi  by  Aristotle,  by  Butler^  and  several  otber  grai 
writers :  we  must  lay  our  minds  alongside  of  his,  aa  it  is  fcfwhi 
to  us  in  his  works*  It  is  only  the  writings  of  grni  men  whiel 
will  bear  or  repay  such  treatment :  no  commcntarr  nor  any  K^ 
graphy  can  give  us  the  real  and  vivid  sensation  of  having  th*  no 
before  us  which  we  get  from  a  perusal  and  repentsal  of  IheF  1 
Having  used  for  this  purpose  what  Mr.  Tom  Taylor  baa 
spoken  of  ^  as  *the  invaluable  three  hours  before  breakfail^*  I  \am 
come  to  persuade  myself  that  I  have  obtained  something  fib  • 
trustworthy  idea  of  what  Harvey  really  was,  Frerioasly,  fco»* 
ever,  to   doing  this,  I   gave   Christian  burial  to   modi  of 


t6^^  Mid  p.  502.  ed.  1766;  ^  148  aim!  {»{».  4S1,  ^^i,  ad.  WlUk)  hmA  WBowliJ  «h»  Iw 
of  hii  *«drefttri*  moltorum  Minorum  kboribui  part***  tmd  rytiialiy  nC  %m  vM 
*  J>0  Genenitiooe  loMHrtorum/  whoo  hit  houae  wm  pJunderod  in  tlw  ChtU  War.  Utm 
•gain  I  cftme  upon  thts  f<i]lf)i9riiig  pWMge  fji  hamvfa  wotk,  *TrM««liift  *\m  Cvt^*  ti 
1669:  *Qnid  r|UtHl  ei  Hitrvduii  vi  per  me^imn  et  otium  Ikntkivi  plttim  f^Mmn  fiir 
tur  fpM,  Lib.  de  GircuUi.  SAoguiiui,  cAp.  9,  .  .  ,  ,  .  SM  y«M<l  wajiwc  4akmkm^€ 
UU  voio  mmtt  nm  *p€  nostra  rxeidiftim*  VLmm  I  fear  there  it  nam  lltti* ^Pf«  «litf 
dl  fMOVorii^  or  of  discoirf ring  Ike  lo«l  US. 

>  8m  epMeb  Hi  Eii^htyfuurili  kmirmwuy  Dinoer  of  Ow  Bo/il  XMmmy  Itai 
'TiaiM,*  l^iitidfty,  Ma^  i%  |).  t  j. 
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record   about  him,    libeling   more  and  more 
tier  aqaainted  with  Ilarvey  that — 

'These  were  lUaderB  :   never  yet 
Was  noble  nuiti  but  miide  ignoble  i^k.* 

will  speak  first  of  his  scientific  character^  though  it  may  seem 
Estrange  to  speak  of  scientific  character^  as  character  implies,  perhaps, 
i  moral  element ;  and  science,  so  far  as  it  is  reallj  science,  and 
leased  exclnsively  upon  sound  reasoning,  has  no  moral  element  in  it; 
lieasoning,  so  long  as  it  is  sound,  being  of  one  kind  always,  and 
devoid  therefore  of  all  distinctive  or  personal  factors*  It  is  neces- 
pary  for  me  to  say  that  I  do  not  forget  that  Harvey  was  but 
eighteen  years  junior  to  Baeon^ 

'Whom  a  wise  king  and  Nature  chose 
Lord  Chajicelk>r  of  boLL  tlieir  Uws.* 

But  neither  do  I  forget  that  the  Novum  Organon  was  puhlished  in 
1620,  subsequently  to  the  discovery  and  actual  demonstration  of 
,e  circnktiou  (see  Dedicatio  t^  the  treatise  '  De  Motu  Cordis '),  if 
,ot  to  the  publication  of  the  treatise  on  the  *  Motion  of  the  Heart;' 
that  the  Royal  Society,  with  its  motto,  *  NuUius  addietus  jurare 
▼erba  magistri,'  was  a  foundation  of  a  much  later  date.  And 
^tisequentiy,  I  think,  we  may  feel  justified  in  saying  that,  so  far 
tJhe  purely  scientific  factor  of  a  man^s  nature  can  be  said  to  Imve 
imy  distinctive  or  personal  character  at  all,  independence,  or  robust- 
ness, or  manliness,  whichever  word  we  may  like  to  choose,  as  shown 
in  superiority  to  mere  authority  and  the  weight  of  great  names, 
^aB  a  distinctive  character  of  Harvey  as  a  man  of  science.  With 
Riolanns  in  full  vigour,  and  Van  der  Linden  growing  towards 
maturity,  as  champions  of  antiquity,  it  required  not  a  little  manli- 
to  assert,  'contra  receptas  vias  per  tot  saecula  aonorum  ab 
immmeris  iisque  clarissimis  doctissimisque  viris*  (Riolanus  wtis 
often  thus  spoken  of),  *  tritam  atque  illustratara*  ('Dedicatio,'p,5), 
the  claims  of  simple  Nature  *  qua  nihil  antiquius  majorisve  auetori- 
iatifl'  (*Epi&tola  Secunda  ad  Riolanum/  p,  123).  This  element  of 
leal  manliness  shows  itself  again,  I  think,  in  Harvey's  power  of 
ining  from  suggesting  a  rationale  of  what  he  felt  he  did  not 
nndenrtand ;  as,  for  example,  in  w  hat  is  known  (out  of  England,  at 
least)  as  the  *  Problem  of  Harvey  *  (see  *  De  Partu/  pp.  I3a,549i€d, 
1766;  p.  530,  ed.  Willis) — a  problem  which,  I  think,  could  not 
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have  been  answered  till  the  *  works  and  days*  afBenuiid^ ;  if»dti| 
the  cases  of  several  other  problems  instanced  by  KtmseJi'  (p.  ija, 
*EpistolB  Secunda  ad  Riolauum  *},  and  hidden  then,  to  ow  hi»< 
metaphor  (p.  630,  ed.  1766;  p.  613,  cd.  WiUi*,  ^Epiatok  Flioil 
Horstium'),  in  the  well  of  Democritus* 

For  the  culture  which  Harvey  had  bestowed  opoo  bis  tsttarf 
faculties  we  have  better  evidence  than  Aubrey's,  beller  9teik  Una 
that  of  two  more  trustworthy  witnesses  thaa  Aabray — ViAof 
Peat*8on^  to  wit,  and  Sir  William  Temple :  we  havo  the  eridenoi  rf 
his  own  writings  as  to  his  familiarity  with  one  of  the  gweiiit 
writers  of  antiquity.  Bishop  Pearaon,  as  Dr,  George  V^gfH  ta 
reminded  us  (see  p.  15  of  his  *  Notice  of  an  Unpublished  Maoiiaeiqfl_ 
of  Harvey/  1850),  writing-  in  1664,  but  seven  years  after  Hirrr 
death,  and  Aubrey  (see  p.  Ixxxii  of '  Life,*  by  Dr.  Willis,  prefixsil 
the  Sydenham  Society's  edition  of  his  works,  1847),  hare  ieU  1 
of  Harvey's  high  appreciation  of  Aristotle's  writings;  but  to  hk 
own  writings  he  refers  to  the  Stagirite  more  frequentlyt  1  ibiik^ 
than  to  any  other  individual.  And,  as  regards  Vei^  (Ibe  Lilil 
author  whom  probably,  if  but  oue  Latin  classical  writer  eodd  h 
saved  from  destruction^  most  men  would  choose  to  be  tbat  eoSia 
Aristotle  probably  would  be  the  similarly  to  be  chosen  Oraelr)^  Sr 
William  Temple  (*  Miscellanies/  Vari  ii,  On  Poetry,  p.  314)  has  tali 
us  that  'the  famous  Dr.  Harvey,  when  he  was  feadmg  Vi^ 
would  sometimes  throw  him  down  upon  the  table  and  aay  ho  I 

*  I  refer  Uj  Cl^udo  Bcnurd'i  t'lporimcntu  on  ths  infloenw  of  Htiiitod  ilr('L. 
Rffl'ta  dtm  SuYmUdcm  Toxiquc*  vi  m^'MuixuiLJiUjuBc^*  1^57*  |>-  tJ5),  vliieh  ^0^  m 
pUisly  thai  urgA]y«tnt  caii  »tUiiti  11  power  uf  ix>loriiiico  lu  ■gsmii  iit«riiii«  if»wMf 
time  k  idlowed  thtm  tc»  heoi)iii<?  gmrttially  «<tjnii«si1  tu  tucU  i»iivimiiinnt  TWprife^ 
dple  demoDfttrAted  in  tii«ae  ex(ierimcut«  hM»  h^im  liruughfc  i&lo  gT»ftl<r  |vuttiMMi  If 
Sir  Jajdci  Paget  in  h\*  striking  account  (*  IjAOoct;'  June  3,  t^7U  P-  7M)*  **  '"^^^ 
mklug  to  all  of  un  for  other  tli.iti  [tiirvly  icieniiao  rciuoiif « of  hi*  Mliofn  flfaMB  i*  if7t. 
Am  lifBr«U  tb«  *  Prub]i!im  of  Harvey/  ih«<  /ciefia*  {m  nlcro  baa  hwm  llsWiiirtrf  la  taa^ 
■rteHaUMd  blooil ;  Uie  Mood  of  lb«  utnUlioal  tain  m  tiol  «cmr!ai  la  eolottr,  ioi  liBit 
I  tubmii,  nuiy  b«  «x|iUiiied  tha  ioleranoa  by  a  ohnd  wbkb  baa  eoina  tei»  lis  vitf 
bat  baa  ooi  yot  bnaatbed  in  (t,  of  ooudltiani  whiob  entail  dcnlli  hf  awlKwatba  ba 
cbild  wbioh,  havinij  br«aiked  air,  la  0X]x>wd  to  tbon.  Tbia  ftbyafeionleal  fcMP''* 
baa,  amcnig  eiany  otht^  praoticsl  liQ&Hjig«.  tbo  prioiiQal  value  of  ftmilibiag  mi  •■«« 
to  tbe  PbUliUna  ai^urncnt  to  ofUm  brungbt  fiirwanl  by  Aaliaaaitariaiia  ia  ^wtm^ 
Iba  nlaatiafi  tif  abuaea,  tfi  ilia  wotila  *  B««  to  wbat  a  gtvid  old  ain»  po^fU  U^a  la  lit 
mUdla  nf  it  all  !*  Tba  aiuwar  ia,  *  Tboy  have  beootts  babituated,  mmI  an  Mif  ii 
§pi{e  qf,  not  ftreaute  of  Ibeae  iorroatidijigi  1  insmignyila  die  la  ^  ytoaia  af  iarfba»> 
tiaaikMU*  Siicb  ptamom,  md  indeod  alt  perarinip  may  rmd  wHb  pnil  lit. 
hmw^  'Pbydokgy  of  Gooyaoa  Lif^*  tol.  I  pp.  371-377,  upon  thk  i^l^|)a<^> 
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deviL*     It  was  a  similar  spirit  wbich  dwelt  in  Sir  Philip  SiJnej, 
who  never  heard  the  faraous  ballad  of  *  Percy  and  Douglas'  without  ^ 
feeling  his  •  heart  moved  more  than  with  a  trumpet,* 

It  may  seem  to  some  bat  a  small  matter  to  vindicate  for  our 
great  discoverer  claims  to  a  familiarity  with  Greek  ;  still,  any  one 
who  w ill  look  at  such  passing  as  the  one  in  the  '  Exereitatio  de 
Parto/  p.  ^^j,  where  he  speaks  of  the  misehief  done  by  racdJlosome 
midwives,  or  other  passages  (pp*  1 16,  129,  and  133,  *  Epistola 
Scxjundaad  Riolauumf  p.  613,  *Ep.  ad  SIegelium*}j  will  see,  I  think, 
that  he  had  Greek  in  abundance  at  his  command^  and  used  it  just 
when  it  helped  him  to  express  his  thoug^hts  more  clearly  and  con- 
cisely than  any  other  words  at  hand  at  (he  moment.  lie  used  it, 
in  fact,  like  a  man  of  sense  and  real  learning,  when  the  use  of  it 
would  Fave  him  time  or  trouble — two  things,  of  one  of  which  he 
had  all  too  little,  whilst  of  the  other  he  had  all  too  much  for  his  and 
0ur  good.  Let  me  add  that,  in  the  one  authentic  MS.  which  we 
now  possess  of  Harvey's  (No.  48(5,  Sloane  Coll.,  British  Muscum)» 
a  MS,  never  intended  for  pnblicationj  and  consisting  but  of  rough 
note®  for  lectures  to  be  deliveredj  I  find  that  he  employs  Greek 
words  in  several  places  (e.  g*  pp.  65,  66  and  87)*, 

His  style  has  been  spoken  of  as  being  more  or  less  inelegant  and 
iina^Iorned ;  and  the  Latin  tongue  which  he  used  lends  itself  but 
grudgingly  and  awkwardly  to  the  purposes  of  science,  being  strictly 
a  political  language,  habituated  and  framed  to  describe  the  march  of 
the  legions,  the  disputes  of  the  forum,  or  the  denunciations  of  the 
montlist.  Still,  Harvey  6  style  has  always  an  impressiveness  and 
iity  of  its  own;  and  simietimes,  as  for  example  in  the  glorioas 
I- Hbftptcrj  'De  Motu  Cordis,'  it  rises  into  real  eloquence  where 
sion  justiHes  the  use  of  repetitions,  of  antitheses,  and 
rtdance  of  metaphors.  But,  though  the  use  of  stilted  phraseology 
common  enough  among  Harvey's  contemporaries,  and  though 


»  1  hjiv€  nrt  imiipAthy  with  the  eaj^'ernesi  whidi  edeniifio  iii«n  lomelimes  {are  FriU 
MaUor,  *  Fu?  Darwin/  p.  j8  ;  DaUni'  Engl  Traaui.  p.  41)  iliow  in  repudiating  m  know* 
Im(|^  of  Gr««k,  but  on  tho  othf  r  h&nd  I  should  b«  ftorry  to  be  thought  to  overrate  iti 
vftltt*.  I  Am  so  far  from  doing  this  that  I  iodine  to  thinking  thai,  wh«9n  through 
w»ol  of  leisure  or  of  ni^anH,  or  through  some  other  defidency,  a  young  man  oinnot 
add  00  more  than  a  second  foreign  Ungoage  to  his  Kcqtiinsment  of  lAtin  (wldch  I 
|»N«iifipo«e),  tliat  second  foreign  Inngnago  should,  tn  the  case  of  BqgUahaieil,  be.  for 
tifigtitstic  and  edaeatioD»l|  aa  well  as  for  more  lowly  praetacal  miioos.  not  Greek  but 
Omian. 
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his  imagination  was  vivid  and  active  enough,  his  stu*]\  ^  !•  r  •  i 
perhaps  we  may  ascribe  it)  of  the  excellent  moclels  mt-uii^  t\*i1  jv  : 
hinii  as  such  a  study  can  save  a  man,  from  falling  into  th$  urn  J 
false  or  extravagant  imagery. 

Harvey,  besides  the  advantages  accruing  from  iioqitmiitaaee  witk 
the  great  minds  of  the  past,  enjoyed  also  those  which  may  btgiUta 
from  familiar  intercourse  with  great  contempoTOr}"  miods.  Tk« 
advantages  constitute  in  themselves  a  second  educatioo;  niaiyMf 
were  at  Harvey^s  command  for  the  period  of  more  thaa  fiiftj  jrwi 
during  which  he  was  prominently  before  the  public.  It  is  Reodil 
as  one  of  the  many  distinctions  of  John  Greaves  (ace  *lih,*\ff 
T.  Smith,  1699^  p,  44),  the  once  celebrated  astronomer  mat  waA^ 
quary,  and  a  man  whom  we  can  well  believe  to  have  done  non^  m 
a  Fellow  of  Jlerton,  than  give  a  silent  vote  for  Harvey  vfhm  U 
was  chosen  Warden,  that  he  was  one  of  the  friends  of  Uamy  ■ 
well  as  of  Archbishops  Laud  and  Usher.  It  is  indeed  in  a  lettei  It 
this  latter  dignitary,  and  in  answer,  we  may  mippoee,  to  ma  apfdl 
from  him  on  behalf  of  Harvey,  that  we  Bnd  John  Groivot  pMgiif 
himaelf  in  a  postscnpt,  under  date  Sept.  19^  1^44,  the  yivr  btftn 
Harvey's  election  as  Warden  of  Merton,  to  the  rollowin^  efct- 
*  If  I  may  serve  Dr.  Harvy  («/>)  I  sliall  be  most  vmij  isiitfi 
here  or  at  Loyden  to  do  it,'  (See  *  Life  of  James  Udbef^'  If 
Richard  Parr,  D.D.^  1686,  p.  510)  ^     His  welMaiown  ctmmdim 
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^  I  awe  thia  }wi  reference  to  the  '  Btogn4>bi»  Bril»im!cm*  ^mb  woe*  GmftTi& 
A  further  Account  Be«  WiKid^i  'AlkeDAe  OicmieiiieB/  vol.  til.  ed*  Blki,  iSl7«, 
former  of  theiio  loaroe*  I  ovro  a  floooBd  juid  more  iater««ting  fttermvt%  via.  te 
odition,  1737,  of  the  *  Mkoolktieoiu  Worka  of  Joho  Gnmwm^*  wfeettt,  aI  IW 
Ore»T«t'  *  TrefttiAo  on  the  Pymnidv *  (pp.  j 56,  i37)»  we  li*v«  gifvn  «•  §m  ittiuwl  d% 
oomremtion  between  btiri  »iul  Hftj^ey,  It  ruim  thus;  *TbAt  I  maiA  ngr 
ihoiild  hare  continued  eo  aukuy  hoiin  in  the  PyrAmiU  Aud  live  (wl 
iBoonTenieQue)  wm  much  woodervd  At  by  Dr«  Umrvcj*  hii  mA^ 
For,  nM  he.  Meiag  we  never  breAthe  the  tiuxxd  Atr  twiot^  but  Alill  new  Air  Ia  i«f«ii 
to  A  new  roMpintkm  (the  iueau  oii&itU  of  It  being  epenl  la  teetj  mp^miMX  ^. 
oould  not  be  but  hf  long  br«Athmg  we  ehould  bAve  epeni  ibt  alhnent  «C  Ifai  mt^ 
Alodt  of  Air  within.  And  bAv«  been  stifled  ;  unJew  thor*  w«n  eoae  eecfil  tnmit  m^ 
vejiag  it  to  the  top  of  the  P)Tiimid  whereby  it  might  pMa  cmi  end  mnke  wnf  A«  hmk 
air  to  Qome  In  At  the  ^tfAooe  below.*  The  FeUow  of  Mevten  wine  not  wmI^  b« 
n&ewtf  to  the  future  WArden,  AAnuritig  itirn,  ainongal  nmeh  dbi  aoi  wbnlij  wuatL 
UkAt  *  AA  for  Any  tubuU  to  let  out  the  fuliginouji  aIt  At  the  tcpp  ef  iJm  ¥}fwmM  wm 
oould  be  dieooTorrd  within  or  without/  HArvey  refdled,  *  lliej  nti^t  !■  en  ■■!  • 
UiAt  tbey  oould  not  ewiily  be  diict*rTi«d,  end  yet  nUgfat  be  eBflcinni  10  «uike  wf  Iw 
the  Air,  tieing  a  thin  nad  fubtil  bo<ly/  It  bM,  bdeed,  been  left  W  our  own  tinv  Mi 
to  f  *  Pettemkofer  to  d^iftftltfnte  And  exhibit  the  Action  of  the 
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with  the  court  must  have  ooti&tantly  brouglit  him  into  relation 
with  the  statesmen  of  those  stormy  times.  His  lej^ey  to  his 
'^od  friend  IVIr.  Thomas  HobbSj  to  buy  something  to  keepe  in 
remembrance*  of  him,  is  touching,  even  if  trifling,  evidence  in  the 
wmtnB  direction. 

Travel,  which  even  in  our  day  confers  a  kind  of  culture  peculiar 
to  itaelf,  must  have  been  doubly  necessary  in  days  when,  in  the 
absence  of  the  steamship  and  the  railway,  an  insular  position  must 
have  kept  its  inhabitants  very  nearly  as  inaccessible  to  *  the  thongbta 
tliat  move  mankind,*  as  it  had  happily  kept  them  to  the  Armada. 
Sir  George  Ent  s  interesting  and  entirely  trustworthy  account  of 
the  interview  with  Harvey  which  resulted  in  the  publication  of  the 
tfeaiiae  *De  Generatione/  will  show  any  one  who  will  consult  it  that 
Harvey  had  drawn  from  his  opportunities  an  insight  into  what 
might  be  expected,  and  what  since  his  time  to  some  extent  has  been 
realiaed,  from  enlarged  opportunities  of  observing  not  only  'men, 
manners,  cities,  climates,  governments,"  but  also  the  wonderful  facts 
of  the  unequal  allotment,  in  the  various  parts  of  the  earth,  of  useful 
inorganic  products,  and  of  that  mystery  of  mysteries,  the  distribution 
of  organic  life.  (See  *  Works/  ed.  1766,  p,  163  j  ed.  Dr.  Willis, 
p.  146.) 

Having  been  thus  fortunate  in  securing  for  himself  all  the 
advantages  which  the  various  educational  agencies  of  his  age  would 
fbrnish,  he  addai  on  to  all  that  they  bad  effected,  or  could  effect, 
the  yet  more  elevating  and  glorious  discipline  of  long  sustained  and 
finally  successful  labour.  He  attained  a  position  of  mental  dignity 
in  which  be  could  feel  neither  unduly  anxious  for  the  applause  of 
bia  compeers,  nor  unduly  moved  by  the  reproaches  and  niisrepre- 
aeotalionsof  his  enemies  (see  *Dedicatio/  p,  164;  'Epistola  Secunda 

aoaiilUiwiili  of  ft  mftn  of  *  loHd  ^  mA^onry  (we  hifl  *  Beziehuoi^n  der  Luft  xu  Klei- 
4ttmg,  Wobiiiiqg  ttnd  Boden/  ]S73,  pp.  41  -45.  find  eapedidly  the  fig^uret  p.  42).  Whftt 
t^wiwimlMiil  and  Malpighi  did  for  the  capiUftri«H  of  the  nnimal  body  m  euppletnentA- 
rSarwy't  work,  »nd  in  correction  of  one  of  his  few  errora,  thftt  ▼.  Pettenkofer 
I  bk  vttpplrmcntotioii  of  Harvey's  Buggestion  as  to  'tuboli  so  small  as  that  they 
Dot  tmmlj  be  disoemed  *  in  struct  urea  like  the  PyrAmids.  It  ia.  perfaaps,  not 
I  than  eorioiia  lo  note  that  Harvey  was  equally  right  in  suggesting  the  existence 
*  MOivt  tunnels  * :  an  aooonnt  of  the  discovery  and  o^iening  of  them  may  be 
Oolooel  Howard  Vyse*s  '  Operations  carried  on  at  the  Pyramida  of  Giaeh,* 
tgjj,  L  pp.  3.  365,  285-188;  ii.  pp.  160.  161 ;  and  an  amusing  history  of  the  inoon- 
t  endured  in  the  interior  of  the  Pymmids  previously  to  the  diaooivefy  of  theae 
I*  it  given  by  Colonel  Coutelle  in  'Description  de  I'Egypte,  Ant[i|ttit^ 
Iftesira,'  U,  p.  46. 1S09. 
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ad  RiolaBura/  p.  109) ;  the  impact  of  thease  apposite  fo 
however,  in  aiuch  benefit  for  mankind^  aa  mthoiit  tiifm  Hanif 
might,  it  is  likely  enough^  have  delayed  the   puUicstioii  of  Iw 
works    indefinitelv*      Being    self-contained    withoat    hmg  tdfr 
conscious,  he  was  yet,  like  all  men  of  real  gcaiu^ 
and  sympathetic*     Whilst  he  could»  in  a  spirit  of  perhapi 
overstrained  charity,  make  excuses  (sec  p.  614,  ^Epistola  ad 
lium')  for  the  pestilent  and  irrepressible  RioIanuB,  he  muM^ 
may  be  also  sure»  have  felt  an  emotion  of  gratitude  upon  mAd 
the  many  instances  in  which  bis  own  true-hearted  adhefeftli^  Sr 
George  Ent  and  other  Fellows  of  this  College,  fougtit  hit  \mlfSm 
for  hiiiij  and  vindicated  fur  him  suecessfully  and  during  hit  on 
lifetime   his   own   irrefragable  claims.     And  I  can   believe  Ibi 
answeriog  to  the  character  of  the  dignified,  BtmUAy,  and  Ug^ 
minded  man  so  well  drawn  by  the  author  whom  he  ofttfi 
(Arifct-otle,  *Eth.  Nic/  iv.  3  (7)  ),  and  considering  himacif  ««i 
of  great  respect,  being  worthy  of  it,  he  would   not    ba?9 
disapprovingly  upon    our   attempt   to   show  him    r^pcci  hf 
Tercentenary  Memorial  to  which  yon,  Sir,  have  lent  tha 
of  your  name.     I  can  further  conceive  of  Harvey  as  enttrelj  pts* 
pathising  with  the  men  who  have  now  in  their  hands  the  loeckif 
knowledge  which  once  passed  through  hisi  of  applaodini^  wilbit 
any  shadow  of  jealousy  the  work  of  the  many  workeiv  who  la  tboi 
days  are  going  over  the  ground  trodden  by  htm  imder  &r  \m 
favourable  circumstances  and  with  far  lest  aasietanee  fron  ancinvt' 
sciences  and  their  various  and  still  novel  instnimenta  and  melMa 
The  same  spirit  which  caused  him  repeatedly  to  say  (a«,  for  txioipk 
to  Sir  George  Ent,  p.  165;  to  Horstiua,  p.  630),  't&arc  can  mA 
ut  solet,  promptitudine  elfundens/  that  he  doubted  not  thai  wmi 
now  hiddon  in  darkness  would  be  brought  to  light  by  the  iait- 
fatigable  industry  of  the  coming  age;  the  same  tpirit  which  dicliM 
the  provision  in  his  will  bidding  '  his  lo.  frit.*nd  Mr.  Doelor  B|l^ 
sell  certain  of  bis  *  books,  papers,  or  rare  coUectiotiv^'  and«  *wiili 
money  buy  better,'  would   have  caused  him,  ooiiU  hm  hafe 


I' 


*  Sach  M  ispcriiatat.  for  «xjun|)l«,  m  ikmi  pn%  on  rmor^  hf 
(' Priimiplet  of  AninuU  M«oliAaic«,*  1S73,  p.  15 1),  m  gifmHiij 
BAmArA  with  h&K  Mdrtattoap  and  w  ihowing  UiaI  ilie  tfant  f*fftj4rt  bf 
flkoiiUtiou,  And  •&at0itm  ooe^piii  \mm  than  four  miuu%m,  fvqclfM  iIm 
Mlat ;  mml  todme  bM  beea  dlioorervd  fttid  laoUted  Imi  «mm  ■U,tj-t»« 
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moil  get  ufl,  to  point  out,  as  a  matter  for  congratulation,  in  how 
any  directions  his  discoveries  have  been  extended  and  added  to, 
iod  how  well  replaced  had  been  the  many  works  the  loss  of  which 
hod  been  eo  *  crucifying- '  to  him. 

'-  Thoi^  was  not  in  Harvey's  mind  that  defect  in  the  way  of  a 
loficiency  of  interest  in  theological  questions  which  constitutes 
II  the  minds  of  some  eminent  scientific,  and  some  eminent  litoraryi 
pen  soeh  a  lamentable  void.  He  has,  on  the  contrary^  in 
le^tBial  places  taken  pains  to  state  his  views  upon  this  highest 
of  sabjects.  To  one  of  these  passages  (from  the  work  *  De  Genera- 
tioiie/  Exercit.  Quinqaagesima^  p.  385,  ed.  1766;  p.  370,  ed,  Dr, 
Willis),  as  Mr.  E.  B.  Tylor  has  pointed  out  to  me,  Professor  His 
Df  Leipzig,  a  worker  whom  Harvey  would  have  hailed  as  a  colleague, 
\iMB  referred  in  one  of  his  always  excellent  papers,  published  in  the 
^Arcbiv  fur  Anthropologic/  Bd.  iv,  1870,  p.  zzo,  on  *Die  Theorien 
4er  geschlechtlichen  Zeugung/  It  is  just  in  the  investigation  of 
Ibe  problems  indicat<^d  in  these  last  words  that,  as  has  often  been 
t«iiiarked,  the  question  of  the  existence  of  other  than  purely 
inaterial  forces  presses  itself  most  closely  upon  the  mind;  and 
beoce,  perhaps,  the  repetition  by  Harvey  of  his  views  regarding  it, 
more  than  once  or  even  twice,  in  his  treatise  just  referred  to 
Exercit.  49i  P-  73^;  Ex.  50,  p.  385;  Ex.  54,  pp.  419,  420). 
itatements  are  all  to  the  same  purpose.  I  have  chosen  one 
I — the  last  one  of  the  three  just  cited  (not  the  one  quoted  by 
r  His) — to  repeat  here,  because,  besides  its  philosophical 
ud  other  interest,  it  has  some  literary  claims  upon  otir  attention, 
it  being  not  quit-e  impossible,  considering  its  line  of  thought  and 
arrangement  of  woi*ds,  that  Pope,  who  borrowed  on  all  sides,  and 
made  acknowledgments  on  none,  may  have  had  it  before  him  when 
lie  eomposed  his  Universal  Pmyer.     It  runs  thus  : — 

*Nempe  agnoseimus  Deum,  Crcatorem  summum  atque  omni- 
poienteva,  in  cunctorum  animalium  fabrica  ubique  praesentem  esse, 
tt  in  Qperibus  suis  quasi  digito  monstrari ;  Cujus  in  procreatione 
pulH  instrumenta  sint  gallus  et  gallina.  Constat  qnippe  in  genera* 
tione  pulli  ex  ovo  omnia  singular!  providentia,  sapientid  diviuu, 
srliiieioque  admirabili  et  incomprehensibili  exstnicta  ac  efTormata 
esse*  Nee  euiquam  sone  haec  attributa  conveniunt,  nisi  omni* 
|»otenti  rernm  principioj  quocunque  demum  nomine  id  ipsum 
«|ipellare  Ubuerit :  sive  mentem  divinam  cum  Aristotele  i  sive  cum 
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Platone  Animam  mundi ;  aut  cam  aliis  Natanm  natimntcm ;  lA 
cum  Ethnicis  Saturnam  aut  Jovem;  vel  potius,  ut  not  decft, 
Creatorem  ac  patrem  omnium  quae  in  coelis  et  terns;  t  qoo 
animalia  eorumque  origines  dependent,  cnjosqae  nntu  sire  effrto 
(iunt  et  generantur  omnia.'  (*  De  Generatione  Animaliom/  Ex.  54, 
pp.  419,  420,  ed.  1766;  p.  402,  ed.  Willis.) 

I  have  detained  you  far  too  long ;  but,  feeling  that  my  praise  of 
Harvey  has  been  all  too  feeble,  I  am  anxious,  in  ending,  to  emploj 
in  honour  of  Harvey  certain  lines  of  singular  beauty  and  foree 
which,  though  composed  in  commemoration  not  of  him,  bat  of 
another  famous  Englishman,  may  nevertheless  be  applied  to  him 

with  a  singular  appropriateness : — 

'Remember  all 
He  spoke  among  you.  and  the  man  who  epoke; 
Who  never  sold  the  truth  to  aerve  the  hour. 
Nor  paltered  with  Eternal  God  for  power; 
Who  let  the  turbid  strvams  of  rumour  flow 
Thro'  either  babbling  world  of  hif^h  and  low; 
Wlioee  life  was  work,  whose  language  rife 
With  rugged  maxims  hewn  from  life; 
Who  never  spoke  against  a  foe. 

Whatever  record  leap  to  light. 
He  never  shall  be  shamed.' 
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THE  MODIFICATIONS  OF  THE  EXTERNAL 
ASPECTS    OF    ORGANIC    NATURE    PRODUCED 


k 


BY  MAN'S  INTEKFEKENCE, 


k  LECTUBE   DELITEHEO   BEFORE  THE   ROYAL  OEOOBAFHICAL 
SOCIETY,   MAY  12,  1879. 

The  modificatioDs  of  the  ext'emal  aspects  of  organic  nature  pro- 
dtieed  by  man's  interference  form  so  large  a  part  of  the  results 
of  all  human  activities  whatever,  that  the  very  first  thing-  to  be 
said  in  a  single  evening's  lecture  on  the  subject  should  consist 
in  a  specification  of  the  particular  spots  in  that  vast  area  which 
the  speaker  proposes  to  touch  upon*  I  propose,  then,  with  your 
permisBion,  firmly,  to  glance  at  certain  of  the  alterations,  positive 
Slid  negative,  in  the  landi^cape  of  our  own  country,  which  we 
ourselves  and  our  fathers  before  us  have  intentionally  or  un- 
intentionally produced  ;  secondly,  to  notice  a  few  of  the  many 
altemtions  produced  by  disforesting  in  our  own  and  other  coun- 
tries ;  and  thirdly,  to  show  what  our  knowledge  as  to  the  localitiea 
to  which  the  parent  stocks  of  the  majority  of  our  domestic  animals 
and  of  our  cultivated  plants  may  be  assigned,  implies,  as  to  the 
modifications  of  other  regions  of  the  world's  surface  which  man  has 
prodneed  by  his  processes  of  importation  and  acclimatisation.  Boom 
may  perhaps  be  found  for  a  few  speculations  as  to  the  future  after 
the^  details  as  to  the  past  and  present. 

I  do  not  propose  to  enter  into  the  large  question  of  the  extent 
to  which  man  may,  with  any  propriety,  be  spoken  of,  as  be  has 
been,  as  a  '  geological  agency/  a  '  telluric  *  or  a  '  cosmic '  agent ; 
and  I  will  at  this  very  outset  of  my  lecture  profess  that  I  think 
man's  power  of  modifying  the  climate  of  the  earth  upon  which  he 
Uires  must  be  considered  ^  when  all  the  facts  of  the  case  are  taken 

'  Upon  tbU  Ur^  questioDv  one  ooljr  of  numj  h^rgo  queslioiu  wbidb  Um  vmrioiis 
l^^teik  of  Ihu  itsbj«ct  »ugg«ft»  aad  bj  wbicli,  e?eD  when  motl  in  th«  ouncrete,  tliej 
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into  account,  to  be  confined  within  mucb  nArrawer  boaitcb 
some  writers  are  wilting  to  admit.  It  is  po«giUe  to  orefiUli 
extent  to  which  man  can  go  in  the  direction  of  exhauiting  Um 
soil  by  wasteful  or  neglectful  agriculture,  and  to  bll  over  fKiljr, 
not  to  say  over-willingly,  into  despair  &s  to  thi!  rcsiotAUiNi  t« 
fertility  and  political  consideration  of  eoimtriefl  so  miitman^gfJ. 
And  if  it  is  possiblii  to  overstate  man's  influence  apon  tlic  irj 
land  and  its  inhabitants,  it  is  necessary  to  be  very  aialiooft  li  U 
asserting  for  him  any  power  of  altering,  except  lofinitaiicQaDr. 
the  ya^  area  of  marine  life.  NoWj  as  the  surface  of  tk  at 
is  to  that  of  the  land  as  four  to  one^  and  as  I  lael  siviaewhil 
desirous  of  showing  that  the  extent  of  the  subject  I  ittiv 
chosen  is  not  quite  so  disproportionately  large  in  rdaiioa  to 
your  time  and  my  abilities  as  the  mere  words  in  wliicli  it  ii 
announced  might  seem  to  indieate,  I  should  like  to  dwell  a  litiif 
upon  this  delimitation  of  it  before  entering  npon  tlie  fftlgMl 
itself. 

For  one  of  those  striking  suggestions  *  qui  font  peiuer  si  tUei 


excite  general  interett,  it  it  well  to  Imat  Mr.  Robert  RawUdmb  ^  W 
lecture  on  Meteorolugy,  delivered  November*  iS6St  heian  Ihn  Eofml 
CliAthftm  (p,  7)  :— 

'  It  »  oertaitily  tnie  timt  man  modi  fie*  clliiiAte  orer  tmoUtJiM  hmrm 
but  it  U  aAserted,  further,  tliut  in  vttriouii  part*  of  tlie  wurlU,  tliroogk 
foreita,  and  in  coQsec^uence  uf  otlier  opemtiatiii,  tbe  wuriii  uf  itjiui, 
fiu'  aiodifi«d  tm  to  have  had  its  chanclor  ftbuoluUly  ch^igwl.  "  Hm 
now  ftoMQ  overnt  in  Umei  pait^**  one  plieo  luyi  uoTBivJa  lllAft  tatmaif, 
Um,  and  «o  on.  If  by  awertioiui  •uoE  u  thcee  it  u  mi«»ded  lo  bt  imiillml 
worki  of  buniMi  bi^ndit  Imve  actu&llj  jUtere^l  the  current  emnM  of  nfttytv^  I  m 
•tich  ftUegmtioQ  with  »  |>oiitive  dentaJ.  Tbe  moit  •tupeftdoaa  of  In 
ftflfact  only  the  oomparatively  «maU  Mid  narrow  apfto*  of  Ih^  cAfUi't 
which  they  may  haTe  been  exec  a  ted*  SvApOfft^oil  hM  only  m 
dental  reference  to  tbe  Inad—iUt  TtmX  dependaOM  hmiag  OM  til*  gra^t  i 
greater  ran.  And  tO|  while  man  may  eseit  an  infliieiiet  nf^m  elimala 
area  of  his  operations,  hi*  work*  can  avail  nothjui;  to  afl!M!t  tka  graail 
nature  eTeti  over  that  aiiiaU  area,  or  to  dlftiarb  the  auij«dio  aoak  <m 
atx^ni{ilbibea  her  fHiqKiaee,  Cogmical  tnet«aroiagy  b  aiia8eol«d<  aad  noal 
bt  imallbcled  by  human  agency.  The  powern  of  mai 
hmk  of  llie  auQ,  doud,  niin«  or  dimate,  a«  thoM  have 
all  ili^teiiietita,  tberofure,  which  would  aiai^  cocDUoal  atinoiyberio 
down  of  foreiit*,  tn  liuid  draina^,  land  cultiraiion  aiid  ainb<4i]i» 
treated  with  prfictioal  dlare^ard.* 

For  other  dlMTUMlons  oo  the  nine  tubjeol,  eee  Raelii««  '1^  OtmtC  tm^ 
93  95'  i^q^i*  cUtifa  :  Uoger*  ae  rvgarda  Egyjii,  '  SttnmgebvMW  Akad.  Wlm 
%itvUl  p|>.  89-93.  1^59:  De  Candolle^  'Hi*!,  dot  tkltao«%'  iSjj.  p,  41J; 
^Urwelt  und  Alterthtun/  ti.  pp.  1 3S-160,  t8iJ. 
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ne  font  pns  croire/  has  been  made  to  the  efltet  that  man's  inter- 
ference has  been  potent,  even  over  the  sea,  to  an  extent  which 
men  of  science  have  not  usually  claimed,  and  poets  have  denied 
to  be  possible.  Mn  G.  P.  Marsh,  the  author  of  a  well-known  work 
on  'The  Origin  and  History  of  the  Eng-lish  Language,*  1862,  as 
well  as  of  the  highly  interesting  work  on  physical  geography 
which  appeared  in  1864,  under  the  title  of 'Man  and  Nature,  or 
Physical  Geography  as  modified  by  Human  Action/  and  as  a 
second  edition,  ten  years  later,  under  the  title  of  *  The  Earth  as 
modified  by  Human  Action  :  a  new  edition  of  Man  and  Nature/ 
suggests  in  this  latter  work  that  the  phosphorescence  of  the 
Me<iiterranean,  unknown  to,  or  at  any  rate  scarcely  noticed  by 
the  ancient  writers,  may  have  been  greatly  increased  since  their 
days  through  human  action  in  the  way  of  extirpating  the  whale. 
•Is  it  not  possible/*  writes  Mr.  Marsh*,  'that  in  modern  times  the 
anrmalcula  which  produce  it  (the  phosphorescence  of  the  Medi- 
terranean, the  most  beautiful  and  striking  of  roan  time  wonders) 
may  have  immensely  multiplied,  from  the  destruction  of  their 
natural  enemies  by  manj  and  hence  that  the  gleam  shot  forth  by 
tlteir  decomposition  or  by  their   living  processes,  is  both   more 

*  frequent  and  more  brilliant  than  in  the  days  of  classical  antiquity?' 
In  a  more  utilitarian  spirit  Middendorff,  in  his  'Sibirische  Reise^/ 
points  out  that  a  continuance  of  the  wasteful  destruction  of  the 
whalebone  whale  in  the  northern  seus  will  render  it  impossible  to 
ntilisefor  man's  profit  the  innumerable  small  Crustacea  and  mollusca 
of  the  Polar  teas  which  that  whale  converts  into  train  oill     The 

'  profli^te  inconsiderate  slaughter  again  by  the  Kolushes  of  the 
«ea-^ow,  Rftina  Sfelleri,  a  sii-enian  '  whale  *  of  the  region  of  Behring's 
Stmita*  which  lived  upon  sea- weed,  h&a  i*educed  these  savages  to 

Mfci  necessity  of  using  this  self-same  sea-weed  for  manuring  their 
'potatoes,  which  useful  vegetable,  however,  gives  them  a  much 
Itm  iavoury  and  sustaining  food  than  was  manufactured,  so  t^  say, 
for  their  forefathers  in  the  organism  of  the  sea-cow  they  extirpated. 
It  is  perhaps  a  little  ungracious  to  point  out  that  the  most  elegsiut 
of  these  three  correlations  and  int-erdeiK^ndencies  is  not  so  detinitely 
tononstmble  as  the  other  two.  In  the  first  place,  it  may  be 
objected  as  regards  Mr.  Marshes  suggestion,  that   the   Mediter^ 

*  Loc.  cit.t  lit  ed,  p.  1 14 ;  itid  ed.  p.  104. 
Band  iv.  t.  2.  p,  84S,  1867. 
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rmnam  wbales^,  &ot  comprehciiidiiig^  in  Ihcir  m 
whaU,  Balana  myHkeim^  are  not  vlialis  wUek  v^ 
•elvffl  prey  so  largely  or  exelosirely  upon  ihm  m 
alluded  to  by  Middendorff, — to  my  aolbuip  of 
•mailer,  apoa  which  the  pbetiomenoB  ^  plmiyhi 
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more  lar^gely  depends, — or  be  tbeisselree  lo  nmclpnliiigiy  pmiod 
by  mail  for  the  sake  of  their  oU.  And  w&tamStj^  wilkiNii  dwdim 
QpoQ  auy  such  quantitative  relatione  ai  tlia  neof  Ibai 
'  aniroalcula'  just  alladed  to  may  suggest,  it  is  clear  tliai  tlic  1 
area  of  the  Mediterranean  makes  op  a  space  for  llie 
from  which  even  of  so  large  an  animal  is  a  *  wbak '  a  «mr  am- 
iiderable  6eet  would  have  been  required.  We  knov  tlie  aumhii 
and  the  tonnage  of  the  ships  which,  till  the  diaeo?giy  of  pftw- 
leum '  in  large  and  available  quantities,  formed  ihe  wlialiiig  floli 
of  quite  recent  timeij  1849-1850,  the  Ameriean  whaleii  ia  tbt 
Sea  of  Okhotsk  alone  numbering  250  ^  three-maited  tcoieti^  vttli 
a  minimum  tonnage  of  500  tons ;  but  of  any  iuoli  ithak-tbyii| 
machine  having  ever  existed  in  the  Mediterranean  w^  hair«»  irillue 
my  knowledge,  no  record  whatever.  Now  the  capaoitj  of  tb 
udent  writers  for  *  not  marking  withar  matteia  of  iatenillo  tti 
modern  naturalist,  can  scarcely  be  overrate ;  but  il  did  not  aftifc 
matters  relating  to  war  and  the  chaee  so  modi  aa  wosix  IriAeiv 
Stonehenge  iind  the  peaceful  though  colossal  aquedocl  nearNlalei^ 
And  OIK  a  mutter  of  fact,  we  fmd  in  those  writers  abandados  d 
references  made  to  the  means  employed  for  the  capliim  of  tb 
tunny,  a  form  of  the  chase  which  is  in  no  way  more  excating,  n«t 
ui^elitl  ff>r  ilhistration  and  metaphor,  nor  even  more  locrottfe^  tltti 
would  that  of  the  whute  have  been  if  it  had  been  carried  on  la  any 
appreciable  extent  in  the  large  sea  on  the  shores  of  whtoli  so  WMJ^ 
of  the  hititory  of  the  world  has  been  written  and  acted.  Hie  Gmk 
woni  iciyrf^a  means  a  fishery,  not  of  Cetacea,  but  of  timtiiea, 

^  Tb«  pH&dpd  Urg«r  oHhom  of  lb*  Mmliiemuieftn  «r«  filaeivotiMa  4i^pWBft»  v^ 
it  Mphimmi  iurwio,  DripkinttM  ffto^ictjfi*,  ndftkimiu  orca;  It  k  «t  )«mI  «^a  l»i«Ai 
wlMlbvr  tuck  wliAles  at  iho  BtlBiiio|itoi»  tnd  Iht  iptrai  wbtk  om  bt  emMmai  m 
majlhiag  tnon  tbtii  ooettiooid  vitiluitt  of  MediltrTMieta  «r»l«ra.  St*  Wifvi^  'Bit 
O^ogniibiietit  V«rhrdiuiif  dm  SKt^tlfaiero,'  *  Abhtndt  ±  9  CiMtt  C  Ak.  4  Wib 
ManelMih.'  iv.  B4.«  AbOi.  I;  mud  Stiaii4»%»ll,  Dia  Tbl«mr1«o  4ti  AriHililiV  ilH 
^  881  *  Affftoltlts*  Thkrkuoda,*  Aubert  und  Wimousr.  Bd.  L  |i|i.  7174*  iBtt. 

•  6tt  Mankt  *T1m  Etrth  m  modtfl«d  b^  Maii*i  AcUoiv'  1874,  ^  19$. 

•  8t^  Middeadorin  I  Cm  p.  849- 

•  Mmrmbp  f.0.,  pp,  416  4J7. 
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ry  relating  to  tte  natural  tistory  of  these  trne  '  fishes ' 
w,  in  the  way  of  a  parallelism,  the  facility  with  which  mis- 
|tAkeD  i-iewg  may  obtain  currency,  *si  modo  imaginationem  feriant 
I  ant  intellectum  vulgarium  notionum  nodis  astringant,'  quantitative 
pneafforements,  statistics^  relative  proportions  of  masses  to  other 
Ihiiigfi,  and  even  literature  itself,  notwithstanding.  In  the  Oxford 
'  Vnirersity  Museum  we  have  a  large  skeleton  of  a  tunny  (Scomber 
iifnmus),  brought  from  iladeira,  before  my  time,  by  my  friend 
Dr.  Acland.  A  foreign  naturalist,  whose  name,  under  the  cir- 
CtmtBtanees,  I  think  well  to  withhold,  but  whose  reputation  is 
mrnmensurate  with  his  very  extensive  performance,  going  over  the 
JCnseum  with  me  one  day,  remarked,  after  paying  a  not  undeserved 
iTOmpliment  to  the  skeleton,  'That  fish  never  came  from  the 
Mediterranean.'  I  answered  that,  as  a  matter  of  fact,  it  had 
iMloCkgi'd  to  an  ocean-going  individual ;  but  I  also  asked  how  it 
possible  to  differentiate  a  Madelran  from  a  Mediterranean 
len.  My  friend  answered,  *The  Mediterranean  is  too  closely 
Caked  by  man  to  allow  of  any  tunny  attaining  such  dimensions.' 
I  wu  silent,  though  ver>'  vivid  recollections  of  long,  however 
plfiaaint,  days  of  coasting  on  those  shores,  without  meeting  any 
eonsidenible  number  of  vessels,  or  passing,  as  on  the  south  coast  of 
Asia  Minor,  any  considerable  towns  except  in  ruins,  might  have 
conspired  with  my  recollections  of  St.  Paul  being  driven  up  and 
down  for  fourteen  nights  in  Adria,  to  make  me  question  this  ex. 
planatinn.  Some  time  after,  I  found  that  Cetti  records  tunnies 
of  no  less  than  from  looo  to  1800  lbs.  as  being  caught  now-a-days 
in  the  Sardinian  fisheries  ^  I 

The  results  of  investigation  into  the  extent  to  which  man's 
interference  may  have  told  injuriously  upon  the  propagation  offish 
smaller  in  me,  if  not  smaller  in  importance,  such  as  the  herring, 
may  possibly  show  us  that  here  too  we  have  exaggerated  our  own 
powers  for  mischief.  Not  only  is  the  sea  a  large  field,  but  cyclical 
oscillations  in  the  '  Frequenz  *  of  its  inhabitants  are  at  least  as 
possible,  irrespectively  of  our  interference,  as  are  the  similar  varia- 
lioiis  observable  in  air-breathing  animals ;  and  many  an  animal^ 
as  for  example  the  horse  in  South  America,  has  become  extinct 
©yeo  in  recent,  not  t^  speak  of  earlier  geological  times,  owing 
to  quite  other  than  human  agencies.  Man  has  no  monopoly  of 
•  See  Leas,  'Zoologie  d«r  eltcn  Qriechen  ud4  Romer/  185^  11.485. 


774  MODlFICAXrOKS  OF  ASrECTS  OF  OBOAXIC  KATCEl 

ilestnictive  agencies,  neither,  if  he  had,  would  that,  as  it 
to  me,  prove  tbat»  *  though  *  living  in  physical  nature  be  is  Mt  of 
her,  that  he  is  of  more  exalted  parentage,  and  belongs  to  a  I 
order  of  exist encee,^  He  is  not,  in  strictness  of  langtuigv,  a  *i 
a  *  telluric/  a  'geological/  i^or  a  'supernatural  age&cy/  Ht  i 
ultimately  obtain,  as  prophesied  by  Mr.  Wallace  ',  such  m  naiteiy 
of  the  dry  land  as  to  supersede  on  that  portion  of  the  woilfi 
surface  the  agency  of  natural  selection  ;  but  he  cannot  evw  Uicff 
effect  cosmical  changes  in  the  climate,  and  as  regards  tli#  i9«  flit 
possible  enough,  as  Mr.  Moseley  has  suggested  on  the  two  c?cft- 
duding  pages  of  his  *  Notes  by  a  Naturalist  on  the  Ckallmfcft 
that  when  the  present  races  of  animalii,  plants,  and  mea  ibl 
have  perished^  the  deep-sea  animak,  at  leasts  if  nol  Hkom  J 
higher  levels,  *  will  very  possibly  remain  ondumged  froo  Um 
present  condition  */ 

1  Mftnh.  I  e,,  p.  ^.  >  '  NAtunJ  MMlkn,'  |l  |fL 

*  HAnng  been  eompencd  to  expras  dlaeal  firocii  Mr.  Miu^b^i  mvi^m^^tmrn^^ 
phosphoreiceooe  of  the  ^teditermneati  hATiiig  b«oii  m  )»i  ■triktiig  ^ikmui^Kmm  hi 
Atkoient  than  it  u  in  mcMleni  Lime»t  I  cannot  forbcai-  to  p&jr  tnr  poor  B«*d  ^t^Mlbto 
thji  writer  for  the  pleasure  aad  itutructiou  which  his  worlui  have  ^IfonM  W^  Hi 
'  KulturpflAUzen  und  HftUiithiere*  of  Uerr  Victor  Hehn  rvtembloi  Mr.  Mm4iV««^ 
in  deftUog  viih  the  sabjeot  of  nmn^i  iictioa  on  oi|^tc  njbtur*  in  a  wkj  «iMdk«lteife 
the  ftttentioQ  and  Btimulatet  the  thought  mi  ooc^  of  th«  poUttdiui.  of  %km  IJIavy  v^ 
juid  of  the  man  of  adeoce.  I  expreaaed  mj  oprnton  upon  ih«  merila  of  ihm  fm  fttte 
of  thifl  work  in  the  *  Academy'  of  August  15,  1 8p,  A  Uiird  «ditii)0  «lll  iffawM  m 
1877.  oonaiderably  enlarged  and  impiwiNL  And  it  may  be  obMrrad  Iba^  §m  ^fin% 
at  all  adequately  with  tbb  Bnbj<«ct,  and  iadood  for  aToiding  ircry  fma  htwadmti  to 
ao  dealiqg  with  it,  a  man  muat  hare  tome  knowledge  not  oely  oif  fmnMjf  MMiii 
fttibjecta,  of  the  fiuila  of  history  on  the  huge  aeale,  and  of  iHt  raniKa  at  IflU  if 
philological  inqiury.  but  abo  of  ihe  power  which  ootamerdal  l^itatton  a^  warn 
mercial  enterpriee  have  for  altering  the  distribution  of  the  vaiioiu  vigelaUe  mi 
animid  nrtidee  of  trade ;  otherwiie  he  may  lUI,  aa  eome  have  fctl-i,  tela  Ub  sfv  d 
tupponng  oommerdal  reaolta  to  bare  been  produced  by  dmiifa*  in  llbe  Inve^  1^  <f 
man^  but  of  ulimale.  I  make  ihit  remark  for«  among  otSier  putynee^  iktA  ^  Mk^ 
ducing  another  remark  to  the  effect  that  it  i«  much  to  be  regreilad  •  Bmkw^Umd 
Dafenu  de  la  Mall«*e  '  fioonomia  PotitiqQe  Am  Romalna  *  abouhl  not  be  tiri^|ti  «i 
in  Umae  chiye  i  it  in  a  work  of  permanent  valae»  though  ll  hoata  Ika  d«la  of  itfOi  is 
worka  of  a  more  etcluaiirely  Pidentific  charaoteri  bttt  elUl  eaai^  i 
posiBad  of  a  maatery  of  ihe  rudimetiU  of  botany  and  toology,  aftd  pi  i 
aaoa  in  reMaroibea  anoh  ae  theaa,  I  wJU  ii(>oc:ify : — 

De  Ckndolle,  'O^ognphie  Botanique  rmiioiin^'  1855. 

Uag«r  e  •  BoUniiiche  Strei&%e,'  in  the  *  SilsnapiMriokto*  «C  1^  Vl^nn  J 
h^m  1857  to  1S59  iDclnnvely. 

Isidore  OeofiW»y  St.  Hilaire. '  Hiitoire  Katorelle  Mn^nla  dea  i 
lom.  iii.,  1861. 

K.  E,  Ton  fiaer,  *  Beden  and  Studien  mm  dem  GeUnle  der  ^aiinnimmmAatm 
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Beg-inning'  at  home,  let  us  consider  first  of  all  what  arc  the 
most  prominent  changes  which  man  has  effected  in  the  landscape, 

octATo  ipolanies  which  appe&red  in  the  yeftn  1S64,  1873,  and  1S76.  anti  contain  mooh 

of  geogm^ihioal  as  well  tm  of  otber  interest.    TLiij  illustrious  Hcieniist  was  for  eom^ 

ye^n  (rmn  1839  onwapda  ooncemed,  together  with  v.  Hebiien»eii,  in  bringing  out,  at 

I  tbfi  ooMi  of  the  8t,  Petersburg  Academy,  a  periodical,  *  Beitriige  sur  Kenntntas  dea 

iKunaehen  Reiches.'  In  one  (d  the  volumes  (xviii.  1856,  pp.  111-115)  uf  this 
poriodioalt  a  abort  paper  by  v.  Baer  appears^  the  purport  of  which  is  Hhowa  by  it« 
I  title,  *  Die  Uralte  Waldloiigkeit  der  Siid-nutiiBchen  Steppe,*  *T!ie  Aboriginal  want  of 

Wood  on  th*  8outh  Ruwian  Steppe.'  Thi«  paper  wkb  written  in  sup  piemen tation  of  a 
)  paper  which  had  appeared  in  the  fourth  volume  of  (he  same  periodical,  1841,  pp. 
'   16^-198,  with  the  6ame  object  of  deprecating  a  uciele«s  and  eBAcntially  nugatory 

Attempt  to  make  these  iteppes  timber-bearing.  From  it  I  will  give  an  ertract^  [>artly 
'  bftoaow  it  ii  80  charaoteriatio  of  the  manner  of  the  great  biologi^^t,  and  partly  or 
rlttainlj  because  it  shows  how  pure  natural  history  can  be  brought  to  hear  upon 
[  political  qneitione  and  may  save  a  Government  from  engaging  at  great  expense  in 
'  chiinerlcal  nndertakingi.    V.  Baer  lays,  Lc, : — '  At  thnt  time  (1841)  I  had  forborne 

*  ta  bring  np  a  piece  of  evidence  (in  fevonr  of  the  South  Steppe  never  having  been 
woodett)  which  is  much  older  thrtn  Hero«lotua ;  and  the  pre^M^nt  communication  hae 

*  only  just  the  purpose  of  putting  out  this  evidence,  for  doing  which  I  have  had  no 
»  «ftrlfer  opportunity.     This  piece  of  evidence  iii  furnished  by  the  Hquirrels.    They  are 

ftiimd  throughout  the  Russian  empire,  s<i  far  as  trees  are  found  to  grow,  even  in  the 
Ilia,  but  with  the  exception  of  the  CnmcA  and  Kamtchatka,  although  both  these 
have  the  ftKxl  which  the  squirrel  wnnts,  and  the  south  coast  of  the  Crimea 
H  ill  grtal  abundance.  Now  from  these  fnota  the  following  conclusion  can  clearly 
"bs  dmwn,  namely,  that  when  these  animals  reached  the  southern  borders  of  tlie 
in  South  Russia,  and  the  eastern  borders  of  the  foreets  In  Siberia,  the  wide 
of  the  open  South  Rus^itin  steppes  nnd  al«o  the  bare  levels  northward  in 
itchlfctka  were  already  in  eiiiitence.  U'hen  was  it,  it  may  be  asked,  that  the 
0i|utrrda  caroe  to  these  Imr dera  of  the  forests  !  I  di>n*t  know,  but  that  they  did  come 
to  thorn  before  any  hist:>ncal  {tcrioti  nolx>dy  will  be  inclined  seriou^y  to  dispute.* 

Ojoar  Peschel,  in  his  *  Keue  Probleuie  der  vergleichenden  Erdkunde,'  1876,  p.  1881, 
ttdds  io  eJtpUnation  of  this  ouHous  and  convincing  argument,  'A  climbing  animal 
dependant  lor  food  upon  see<ls  of  the  treei«  coulil  not  of  coune  travel  aoroas  the  sunny 
fdaipsol  grsas:  and  unmeet]  uuntly  the  South  Husdlan  districts  in  question  mnit  have 
b««ll  treeleea  ever  since  there  were  squirrels  on  the  south  boundary  of  the  Russian 
Ibrasts  ;  and  there  can  scarcdy  be  any  doubt  that  they  were  there  thousands  of  yean 
before  the  time  of  Herodotus/  Oscar  Peschel  gives  no  specific  reference  Ui  v.  Baers 
vorlca :  and  v.  Baer  himself,  or  his  printer,  curiously,  a  wrong  one  in  his  *  AuUt- 
IdogTapUy,'  p.  644,  Nor  have  I  found  any  reference  to  it  in  Professor'StiedA's  *  Karl 
JCraat  von  Baer,  cine  biograplusche  Skiwe/  1878.  I  have  tlierefbre  another  justtHca- 
liua  for  the  giving  of  those  detailn,  and  am  glad  tf  I  have  thus  saved  others  troubtt* 
wbieh  I  had  to  take  for  myself,  not  unhelped,  however,  herein,  hy  the  staff  of  the 
Bodlebw  Library. 

If  Oscar  Peechel  has  mnde  one  iri0ing  onits^n,  he  has  per  eowira  made  some  of  the 
ntOBi  important  additions  to  geographical  and  anthropological  knowledge,  separately 
nad  combined,  whicli  have  been  miade  einoe  the  time  of  Hitter.  I  need  scarcely 
specify  hia 

*  Volkerknnde/  1874. 

*  AblmiidlaQgen  sur  £rd*  und  Volkerkunde,*  a  vota.«  1877-1878. 
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SO  fsLT  as  the  landscape  is  made  up  of  organic  elemcotft  of  oori 
country.     I  have  not  undertaken,  and  shall  not  atteinpl  to  Wfak 

*  Phjrische  Erdkande/  of  which  lhf««  fMcielet  h*re  »{»p«iif«d  III  Ite  |mai  3«r. 

The  gen«r»l  i>riitct}ilei  lo  be  ibuiid  expounded  In  tile  WDflw  §hm9  ipvdM  Im 
foond  e  practical  AppLicntton  in  the  partietthur  qnertion,  Are  the  oauairiwi  il«f  Ae 
shone,  And  espeoiellj  the  eaeterD  ahorai,  of  the  Mediterrmiifebti  lo  be  looked  w^  m 
h^i/iog  been  exbau«t«»d  by  iiuuk*B  interference  with  them  in  the  vmj  eif  i^kellBi 
And  BO  robbed  of  ahj  chance  of  political  rejuTeoeaoeBee  ?  And  villi  thie  ^wviiifl  * 
connected  that  which  aake  wheihfxr  any  perceptible  ohiinge  of  eUoBle  fcie  bm 
effected  in  the  Bame  regions  by  the  eame  a^ncy.  The  titeralure  of  lUi  WflliwiMp. 
which  hna  been  carried  on  obviously  enough  by  partieaae  fitted  si  ksil  es  «•  iii 
with  political  biai,  la,  if  we  give  only  the  rooet  important  meraolf^  m 
and  may  perhape  uaefuUy  find  a  plaoe  here. 

C.  Fimae,  in  Ida   'Klima  nnd  Pflanienwelt^'  1^47^  takes  Ike 
which 

j;  F.  Fallmerayer»  in  a  review  publiehed  ta  the  mum  fmr  afipnvsltf*  1 
publbhed  in  hiii  'Geaammdiie  Werke.*  i66i»  ii.  461,  eodotvei  wUli  m  1 

C.  Fraiu.  in  the  'Qeadiiohte  der  Landbau  and  FontwiMmadiAll,*  Mladb^  tft^ 
had  the  op^ioriunity  of  again  expoonding  his  opmiotu,  p,  350  H  pOMdm,  ia  Hi  mum 
of  Uebig'g  views.    Thote  viewi  are  to  be  £(mnd  in 

Liebig,  'Natural  Lawi  of  HuilMuidxy/  Eng.  Trans.,  |9$3,  and  Is  kia  'Cbi^iiii 
Briefe/  the  ninth  edition  of  which  bearp  date  1878. 

Oscar  Fraaa,  posnibly  or  preeumably  a  relalive  of  C.  i^aaa^  iram  eertsJa  pt^H^  ^ 
kit '  AuB  dem  Orient/  1867-1 869,  would  appear  to  hold  eimQar  vfaws  Is  y^av^  hs 
namesake;  he  ipeaks  (voL  i.  p.  2x3)  in  deilaooe  of  Aia^*a  views,  as  espewsiil  b 
■  CEuvres/  vol.  viii,,  '  Noticsi  Scientifiqnea^*  voL  v.  ed.  1859^  p.  iiJ«  sf  a  '  v«isift«ai 
Clima  der  NUlander/  and  lays  (p.  it$),  what  will  be  fm4  wflk  MRS  SHgprtp  If 
Indian  oflldale,  '  HeuUutage  erlahmt  die  Knergie  idhst  sines  kfilUg 
noter  der  Sonne  von  £^pten  .  •  ,  man  «tvchlaffl,  wird  trigs  vtmd  tel,  vaa  I 
sn  bummeln ! '     An  excelltmt  anawer  to  all  this  b  gfvsa  by 

Theobald  Fischer.  *  Beitriige  snr  Phytiaehea  Qeogr^hls  dsi 
boBonders  Sieilieoa/  1877,  p.  154,  lu^ue  adjtnmm  Ubfi^  pw  167. 

Fr.  tlnger,  in  his  *  WinMnschalUielie  ^gsbakM  einsr  Esi^  la  i 
kaa  dealt  stmilarly  with  this  question  si  the  ftawlurion  of  Us 
SMmair.  pp.  187-aii. 

The  views  of  Victor  Hehn,  and  tkose  of  the  fsesalfy  dsessssd 
of  an  authoritative  work,  *  Die  Tsgelatioii  anf  die  Krda,'  1871  (a 
in  1677  by  Tofaihatchefl'),  vlx.  Gris«ba«h*  may  bs  givaa  la  ika  w««di  d  Iks  hits; 
when  reviewing  the  former  in  the  *  Gottinger  gelekits  Ani^gua^*  1871,  lie.  p.  t^ 
With  tlMse  views  we  sgrsa.  They  run  that:— *  lift  EioklwwiHI  sr  1 
disi  die  kbjsisdiSB  LHader  erschop4l  ssien  nad  e^Mt  ] 
Blft^  kiiae  nattirilche  Gnindlagen  SBskr  bStsa.  Br  iHgl  4m  Wmm  < 
ladsa  sr  sagt,  dast  ihr  Klima,  im  Gfossbb  att%slkBSt»  sUl  van  Poden  ^il  e^r 
Vigetatkia,  sondem  von  "  weitgisifeiMlto,  meteondegisQhsa  Vorgii^aa  *  tM'^  ^ 
&wtth  Ikrs  gsogrmphiM^ha  L^gs  bsstJaiait,  "  tea  Afrika  uad  iSmm  silBsflfff^M  Mtm 
Hi  sum  Afslsa  aad  Slbsrlsn  fskhsQ.**  Ibsaas  maa  oiaa  sila  d^v^sadss  TmIIiI' 
**"  ^'t-  fVfT  miiflrtnwitfi  Tmnn  m  \m  Itarslrh  dir  AgilliilHn  fH^Mls  rfA  giya 
aspiiokli  dMB  dv  Bodaa  Badeuropsa  dunk  arias  alls  K^Mf « 
I  Kakraagsflotai  sisob^ft  eel.  Wis  dis  kaniwHIrfis  Usas  4mk  » 
aiit  frisekea  SOkalsa  sod  Kaiksalasa  gsfidsl  wtr<  m  IMIsa  «*  • 
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chang^es  as  those  which  the  embankment  of  our  rivers  haa 
referring  those  of  my  hearers  who  may  feel  an  interest 
thi«  partieular  change  to  Sir  Christopher  Wren's  disquisition 
m  the  subject,  which  may  be  found  with  very  much  else  very 
]  worth  reading  in  the  *  Parentalia/  p.  285.  But  I  have  to  gay 
t  changes  of  proportionately  equal  magnitude  have  been  effected 
in  our  landscape  by  the  interposition  of  man  in  the  way  of  intro- 
idticing  into  it  trees  which,  though  now  naturaiised,  are  demonstrably 
not  indigenous  to  our  soil.  The  most  striking  of  these  changes 
ure  those  which  have  been  effected  by  the  introduction  of  the 
eommon  elm,  Vlmu9  campe^rh;  next,  if  indeed  not  equal  in  magni* 
tnde,  those  effected  by  the  introduction  of  certain  conifer*© ;  and 
then,  at  a  long  distance  behind  as  regards  numerical  importance, 
BluiaB  effected  by  the  introduction  of  the  horse-chestnut  and  the 
hgroaiEiore.  I  do  not  of  course  forget  that  such  trees  as  the  walnut, 
imd  a  host  of  other  trees  which  are  now  entering  into  the  pictures^jue, 
if  not  into  the  economical  aspect  of  Great  Britain,  are  as  foreign  to 
onr  soil  as  their  names  remind  us  they  are  ;  but  I  am  not  delivering 
a  treatise  upon  our  forest  trees,  and  I  shall  confine  myself  within 
tha  limits  which  the  three  or  four  trees  or  orders  of  trees  specified 
in  the  preceding  sentence  mark  out  for  me.  Let  me  begin  with 
the  simpler  cases,  those  of  the  horse-chestnut  and  the  sycamore  firsts 
should  indeed  be  ungrateful^  living  as  I  do  within  such  easy 
•right  of  the  beautiful,  if  not  unrivalled,  horse-chestnuts  of  New 
College  Gardens,  if  I  did  not  express  my  sense  of  gratitude  to  the 
men  who  introduced  that  tree  into  England.  There  is,  of  course, 
little  question  as  to  its  non-indigenoiisness  as  there  can  be  as 
to  its  beauty.  Botanists,  however,  differ  as  widely  as  possible  as  to 
what  its  native  land  may  have  l>een,  I  hava>iiot  been  able  to 
aatiafy  myself  that  Hehn,  L  c,  pp.  348  and  ^>^,  is  right  in  saying 
fhat  we  owe  the  introduction  of  this  tree  into  Europe  to  the  Turks. 
All  but  certainly  this  was  not  the  case  if  D.  Hawkins,  as  cited  by 
Fiedler  in  ^  Beise  durch  alleTheile  dcs  Xonigreiches  Griechenlands,' 
1840,  vol.  i.  p.  649,  is  right  in  saying  that  this  tree  grows  wild 
00  Findus  and  Pelion*     There  are  not  wanting  species  on  either 

laaBigfUtig  g«gliedQrt«t]  O^btrgeketten,  w«lchA  die  Liodar  am  MittdiDeere  eHUUco, 
~  n  Jjuism  ihrer  FekniMMti  fmenobopaicbft  tmd  durch  dai  aianende  Wmmt 
Mii^breileU  VorriUlid,  um  di«  £rdkrtim«a  der  TlUhlen  u&d  Ttefebemea  immn 
Buf  Kotie  zu  befruditen,* 
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aide  of  tlie  Greek  Archipelago  which  no  nataralist  wooU  fifiletf 
bifurcate)  nor,  I  imagine,  has  the  Greek  Archipelago  cdifiBl  il 
itfl  disconnecting  discontmuity  as  long  as  the  species  w&i/m 
hlpporasiannm. 

The  fjycaoiore  is  another  undoubtedly  n on- indigenous  in«,  kl 
it  is  thoroughly  nnturalised  and  abundant  in  eerUin  ptiu  d 
England;  and  notably  in  the  Lake  District  it  tottM  a  iw 
characteristic  feature  of  the  landscape,  when  it  is  maased  romid  lb 
equally  distinctive  old  farm-houses.  In  the  Lake  Diftrxt  to 
leaves  have  assumed  a  somewhat  darker  colour  than  they  otdiiwflf 
bear  in  the  southern  and  midland  counties ;  and  its  hark  aAai 
exhibits  what  some  naturalists  would  call  a  mimetic  aaakgy  It 
that  of  its  fellows-countryman  the  Oriental  plane.  The  njmam 
has  }  et  other  claims  upon  our  attention,  as  the  residillfai  iriA 
which  its  seeds  take  root  might  have  long  ago  deetroyed,  efH  li 
the  eyes  of  the  least  observant,  that  *  idolon  theatri  molcsUimiifli 
et  ineptissimum'  which  taught  tliat  if  a  plant  could  be  prorrf  to 
be  non-indigenous  in  a  country  it  was  useless  to  expect  it 
flourish  there  ^ 

I  will  now  turn  to  the  Coni ferae.  In  another  place  ^  I 
attention  to  the  well-known  and  universally  accepted  fiKi^  IImM 
comparatively  recent  times  the  Scotch  fir  {PimuM  tyhmim)^  Ik 
yew  {Taxui  baccaia)  and  the  junii^er  (Jttttiperus  commmmU},  hmi  htm 
the  only  representatives  in  these  islands  of  the  Daiiml  otiti 
Cijni/erae,  I  did  not  dwell  then,  and  I  will  not  dwell 
the  greatness  nf  the  difference  which  haa,  in  the  last  thtee  1 
years,  been  effected  in  the  general  aapect  of  our  coantnr  hj  f* 
successive  importations  of  the  spruce,  the  larob,  and  ibf!  nlfv  if 
from  other  European  countries,  and  the  multitudinoua  trMi  b^ 
longing  to  the  same  order  from  North  America,  from  North  Ififc 
from  California  and  Mexico,  from  Japan,  from  Chin*,  and  tnm 
Chili,  the  names  of  which  *  plants  of  the  fir  tribe  suitahlc  fiprlkt 

*  Fi>r  »a  example  of  ibo  opfniiion  of  thw  notion,  lo  opposed  %q  IW  kmI  4 
Custiv  Me  *  Viti  (Fiji),  by  ikrthold  Sec-oajuiJi,*  p,  4><^,  wb«r««  ftpfopot  «f  tkm  i 
*  ill*  cotton  pilot  1*  not  indigcnutu  in  tlji/  w«  h%rt  tlie  foUowiBg  aote  .-^^ 

*  Most  of  tho  ii»inpiip«f«  looik  thi«  fact  to  be  a  Mriooa  dfawbadc  Is  IIm  i 
cuUivatiou  of  oottoa,  qidfte  fjotgettiof  that  cotton  ii  ooi  Iniiifwiimi  to  Ife  CiM 
SlaS«i  ftsd  mftDj  oihor  oountriet  in  which  it  flooriiiliia.  I  lasd*  ttaollhf  lit  mtm 
■UiraMfil  (ecitton  is  not  mdigt^toua  iti  Fijh,  hut  adited  thaA,  aoiwilhsliittAi^  It  ^ 
become  afanowt  wild  in  some  part*,  an  woU  it  the  couiitiy  adapted  for  lit  | 

>  *  Biitiih  fiarrown^*  p.  724*    Article  XVXI,  pp.  316. 
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elitnate  of  the  United  Kingdom,  cultivated  by  *  -  .  .  nurserymen 
and  seed  merchants/  fill  up  some  sixty-six  pages  in  a  sale  catalogue 
now  before  me.  Any  travcllerj  by  mil  or  otherwise,  can  appre- 
ciate the  greatness  of  the  alteration  which  has  been  effected  by 
man  on  nature,  if  he  will  but  bear  in  mind  the  three  trees  just 
specified,  and  recollect  as  he  sees  the  silver  fir  spreading  out  with  its 
airy  interspaces  in  the  sky-Hue,  and  the  larches  and  spruces  clothing 
the  hill -side  in  acres  upon  acres,  that  these  trees  were  as  little 
known  to  the  untravellcd  Englishman  of  the  times  of  the  Tudors 
as  were  the  'Weymouth'  pine,  the  Deodara,  the  Wellingtonia,  or 
the  Araucariae.  The  statesman,  indeed^  can  read  something  of  the 
political  and  commercial  history  of  this  kingdom  in  the  trees  which 
speak  of  the  various  countries,  farther  distant  apart  from  each 
other  than  are  *  China  and  Peru/  with  which  England  has  succes- 
sively come  into  rapport;  and  the  changes  which  be  has  suggested 
to  him  are  scarcely,  if  at  all,  less  complicated  than  those  which  the 
naturalist  can  show  to  have  been  similarly  set  up  in  the  world  of 
lower  life  represented  by  birds  and  insects.  Since  I  wrote  as 
above  (L  c«)  I  became  acquainted  with  an  article  on  ^  Conilerous 
Trees '  in  the  October  number  of  the  *  Edinburgh  Review  *  for 
1864,  to  which  I  would  beg  to  refer  my  hearers  for  a  detailed 
and  very  intere^iting  account  of  the  successive  successful  acclimati- 
sations of  members  of  this  natural  order  ;  and  upon  the  ground 
tlmfl  sufficiently  occupied  I  will  not  encroach*  It  is  not  un- 
toteresting,  and  not  entirely  irrelevant  either,  to  obsci*ve  that  Great 
Britain  and  Ireland  were  both  richer  in  Coniferae  in  recent  geolo- 
gical periods  than  they  have  been  since  those  times  down  to  those 
of  the  Stuarts.  In  the  sunken  forest  at  Cromer,  in  Norfolk,  in  a 
deposit*  of  a  period  immediately  preceding  the  glacial,  we  find 
the  spruce  fir  represented,  together  with  nearly  all  the  rest  of  the 
scanty  list  of  really  indigenous  post-glacial  English  trees*  In  the 
Cromer  forest  we  find  the  spruce  represented,  together  w^ith  the 
Scotch  fir,  the  yew,  the  oak,  the  elder,  the  birch,  and  t»he  black- 
thorn. The  ash  has  somehow  failed  to  join  itself  on  to  this  com- 
pany; but  we  sec  it  forming  one  of  it,  though  the  spruce  in  its 
turn  is  absent  as  well  as  all  other  trees,  in  many  small  copses  or 
thickets  in  out-of-the-way  parts  of  this  country.  Such,  for  example, 
Me  many  roountain-lime-stone  headlands  in  parts  of  the  Principality, 
s  8m  *  BtidimcmU  of  Geology/  by  Samuel  Slaup^  r  JjL,  r03.  laded,  1876,  p.  t6g< 
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where  the  Welshman — in  gpite  of  the  trftditional  hatird  for  bm 
which  his  race,  like  some  other  ancient  meesj  as,  for  exasiphi,  tb 
Spanish,  h  said  to  entertain — ^has  allowed   the  anoeoi  floii  b» 
remain,  and  left  it  unmixed  \\Hth  foreign  importntioiif,     Thr  tatf^ 
vention  of  the  glacial  period  will  easily  account  for  the  wiping  cnrt 
of  the   spruce   from  the   list   of  post-glacially  indigmoa*  Britilk 
trees ;  hut  it  is  not  so  easy  to  explain  how  it  has  b^m  tbil  tk 
silver  fir  (Alien  peefinafa),  which  is  found  in  the  SooUi^  peat,  «■ 
absent  from  at  least  historic  Britain  till  the  year  1603;  aadtlit 
the  Pimts  mughm,  the  Taeda  of  the  Romans,  should  lie  foosid  m  tk 
f>eat-bogs   of  Ireland,  and  should    ^subsequently  hare   b^cotm  m 
thoroughly  extinct  there  as  the  Irish  elk,  Ctrtnt  sia^oaerM.    tk 
the  other  hand,  it  is  not  diflBcult  to  understand  how  it  lias  baa 
that  the  Scotch  fir,  with  characteristic  pertinacity  and  baiHiMl^ 
followed  up  the  retreating  glacial  forces  more  closely  thaa  eta  Al 
*  Norway  *  spruce ;  for  at  this  day  it  propagates   itself,  at  her  kj 
self-sown  or  by  squirrel-sown  seeds,  much  more  surely  and  wifch 
than  does  this  equally  or  more  than  equally  hardy  tree. 

I  must  not  leave  the  subject  of  the  Scotch  fir  without  iti^liSf&% 
an  error  relating  to  it  which  various  writers  ^  from  thi  tint  4 
Caesar's  Greek  translator  down  to  those  of  Evelyn  and  of  mfS 
inclusively,  have  fallen  into  when  writing  about  it.  JoU^  Caatf, 
in  an  often-quoted  and  as  often  mistranslated  paaaiigyV  »p  J 
Britain,  '  Materia  eujusque  generis,  ut  in  Gallia,  est  prmhffnf^ 
atque  aUefem  ;^  and  these  words  are  ordinarily  taken  to  MHt 
'There  is  wood  of  all  kinds  to  be  found  in  Britain,  «•  to  Gi^ 
€rcepi  the  beech  and  the  fir/    Poor  old  Plantidea  of  conrtt 


*  FUiind»  fl.  1327  A«i>,    Soe  p.  46  of  A|»peniiii  toCJ^M^fs  mBsotm^iOm^ 
Worku,  1706. 

Kvel)^,  sSllvjt,  n  Dbcmirsr  of  Forevl  Tr«««  ^«livet«d  \u  Ilia  R«7al  Soeiitf.  Cm  l|b 
1661/     Ed,  Hunter,  1776,  p.  139, 

Huteil,  '  PhU.  TnnuL/  vol.  ki.,  Ujt  ymr  1771,  pt.  }.  1771,  pk.  166. 

De  C&DdoUe, '  Qt^ogr.  BoUaii|ue.'  pp.  1 54*  6S9.     1855. 

Johni, « Forest  Tre^  vt  Gtemt  BrtUiii/  p.  41. 

RoUctfton  in  '  Briti»h  EUntiwt,*  |ip.  712-714,     To  do  mynll  |«aiiaiv  I  M  arf  iV 
•o  widely  m  my  cainp«aiciiiui  In  this  nuitter.    I  wm  m  iguomut  ol  Xjt»m  m  Ihv?; 
I  Bocuft^d  JuUqb  of  otily  oao  blunderp  white  ib«y  muctimd  y»  of  Ivob    If  t 
rr&lly  t>eU«ved  ihti.i  ' C!fi«Mii.r  ilotb  not  wrong  but  vrStH  good  mnm *  H  wooH ht 
bettvr  for  nie.     An  it  wm  I  nuMle  m  |MJciHab  '  eapUaatkni^  tar  JbUhs  m  9t^gmi^ 
abiW,  but  oonfesMd  tb^t  I  felt  moio  doubt  m  to  Ibo  afOOiifioy  of  kk  ^iaimmi^  «  * 
the  beeeh,     H«jc  Article  XVII.  pp.  315-^, 

•  De  Oollo  UidUoo,  T.  u. 
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as  a  Coastantinople  monk  of  the  fourteentli  century  was  sure  to 
blander,  *  reaping/  u&  Mr.  Philip  Smith  has  remarked  apropos  of 
biB  edition  of  the  Anthology,  '  the  reward  which  often  crowns  the 
labours  of  bad  editors  who  undertake  great  works  ;'  and  the  words 
of  Julius  appear,  U  e.j  in  the  following  Greek  dre&s :  ttoi/  etooj  II 
hivhfHiv  Ttap*  avroiy,  m  iv  rrj  FaAan'o^  ttA^i'  tf^rjyov  re  xal  TTtvKtj^t 
4>y€Tai.  Evelyn,  speaking  of  the  fir  (p.  139,  1.  c),  uses  the  follow- 
ing words :  *  which  with  this  so  common  tree  (the  beech)  the 
great  Caesar  denies  to  be  found  in  Britain;  .  *  •  .  but  certainly 
from  a  grand  mistakCi  or  rather,  for  that  he  had  not  travelled  much 
up  into  the  country.*  Hasted  (L  c),  in  1771,  translates  the  words 
thus :  *  This  island  has  every  kind  of  tree  the  same  as  Gaul  except 
the  6r  and  the  beech*'  Some  scholars  hold  still  that  this  is  the 
right  way  of  translating  the  words.  But  ray  friend  Mr.  J,  P. 
Muirhead,  the  author  of  the  Life  of  James  Watt,  pointed  out  to 
me  ii\%i  praeter^  m  the  language  of  Julius,  does  by  no  means  always 
mean  except^  but  means  sometimes  simply  besahn.  For  example, 
when  *  Ariovistus  stipulates  that  Caesar  and  he  should  meet  and 
confer  on  horseback,  each  bringing  ten  aeseflfiors  with  him,  Caesar's 
words  run  thus:  *  Ariovistus,  ut  ex  equie  colloquerentur,  Qipraeter 
m,  denos  ut  ad  colloquium  adducerent,  postulavit/  And  we  may 
learn  from  this  single  passage  that  it  is  as  well  to  be  quite  tsure  of 
an  author's  meaning  before  we  impute  *  a  grand  mistake'  to  him, 
especially  if  he  happen  to  be  really  a  grand  man.  I  may  add  that 
Oeero,  in  a  single  passage  in  the  same  connection  as  one  which  I 
shall  have  to  refer  to  shortly  for  another  purpose  ',  uses  the  word 
praeter  in  both  the  senses,  twcept  and  besides.  His  words,  telling  us 
how  Verres  bestowed  himself,  somnif  vhti,  stupriy  plenus,  run  thus  : 
'Vir  accuroberet  nemo  praeler  (except)  i[»sum  et  praetext^itum 
filttim  ;  tametsi  recte  dixerim  sint  excej/tione  virum  quum  isti  essent 
neminem  faisse  .  *  .  .  Mulieres  autcm  nuptae  nobiles  praetvr  (be- 
aides)  unam  minorem  Isidori  filiam,  &c.,  &c»  Erat  Pippa  quaedam 
uxor  .  •  .  *  Erat  et  Nice  focmina.'  My  own  natural  history  studies 
bad  &miliarised  me  with  the  line  of  Flautus^  Sticb.  iii.  460 : — 

*  MostcU  iinirerii  yt  abstuUt  praeter  ped««* — 

and  should  have  shown  me  that  the  local  meaning  of  praekr  is 
alao  its  general  meaning,  and  that  it  retains  the  idea  of  ^  by  the 


I 


*  DeB©lioG*Uioo,i.4j. 

•  Id  Vcrpem,  Act,  U.  lib.  v,  31. 
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side  of/  even  when  by  the  aid  of  a  negative,  exprenfl  « ia* 
plied,  it  comos  to  be  more  conveniently  translated  by  tbe  wi»l 
'  except/ 

It  would  be  i>erhaps  showings  as  much  over-anxiety  to  ViadJoSt 
Caesar's  accuracyj  as  has  been  shown  of  over-readiness  to  topoli 
inaccuracy  to  him,  if  I  were  to  point  oat»  after  FiulatiKrt^  dttl 
Caesar  mi^ht  have  been  familiar  with  the  Scotch  fir  itjctf^  Pm» 
Kt/lvesttr'tJi^  even  in  Italy,  to  say  nothing  of  the  other  Eofopctt 
countries  traversed  by  his  victorious  eagles.  An  ht<toriiB  «ht 
was  or  was  not  a  professed  botanist,  might  without  any  mitOh 
man  bkraiug  him,  speak  now-a-days  of  all  the    ecuDoiao  piM% 

*  Scotch/  *  umbrella/  '  cluster/  &c.,  as  *  pines';  my  pmtiit  bcfirfii 
that  Julius  would  similarly  have  spoken  of  them  all  aa  Mtk^wd 
would  probably  have  included  the  *firs*  proper  us^et  Ilia  ■■! 
name  as  these  *  pines.'  But  I  wish  hereby  to  retract  the  mgge^om 
\,  c.  as  to  his  having  meant  the  silver  fir,  AbieM  peeiimaU^  bf  tit 
word  ahten^  \n  the  much  vexed  passage  "in  que^ion  ;  though  Ihil 
suggestion  was  made  in  the  best  possible  spirit,  and  is  weiwttilhaly 
unanswerable  as  against  those  unhappy  persons  who  fmX  nBl^ 
volently  towards  Caesar,  which  I  never  did,  and  are  at  tht  MB 
time,  as  I  was  when  I  made  that  suggestion,  unable  to  Ififldiil 
him  correctly  ^. 

I  have  yet  a  couple  of  points  to  mention  regarding  the  Hfewyd 
man  has  made  of  the  Coniferae,  and  the  ahemtiop  whicfa  he  bi 
in  comparatively  recent  times  elfooted,  firstly  by,  and  a«vJlf 
upon,  the  distribution  of  this  order  of  trees. 

The  same  number  and  the  same  article  on  Coniffrtios  Trcr*  a 
the  'Edinburgh  Review,*  October,  1864,  gives  the  int^rrvtiti^  ^ 
tory  of  the  recovery  by  Br^montier  and  his  followcfa,  from  tb# 
condition  of  blo^vn  sand,  of  the  vast  area  (loo^ooo  aansa)  ta  tb 
Landes  of  Gascon y,  which  should  in  justice  to  him  Li-mr  hw  aaaiL 

1  *  £iiidei  lur  1a  G#ofn^>lLie  Botiuilque  de  ritaJle/  p,  17,  ii*El. 

'  Mr  J.  A.  Fimide  cunnot  be  Aoouied  of  sdj  w«at  of  lograllj  %q  tli*  falifiai  ftf  Mi 

*  Biognipby  *(  sliU  we  m&y  Ukj  to  hloi 

Km  te  taa  {yhiriinji.  Peatlitu, 
Lftbenttim  piet*i,  mie  AiKillt&ii  mfubi  («xit — 
for  m  tlimi  work,  'Cii«'iar.  a  Sketch,*  1S79,  I  r«*Ad,  &t  |^.  971,  cif  Biiufai  m^m  feifiM 
B.C.  54,  ibftt  *  the  veg«Uiion  renembled  ibftt  of  Fnnce,  Mt«  ihil  hm  w«  »« b^^ 
no  i.ttnjco  (lines.*  CAcsar  iim«i  bare  Mtn  tb«  bmoh*  hot  wA  wv^o  Cmmrt  f^M  li>t 
looked  either  f^r  enoi^h  forwards  or  far  eooQ^h  bftokwatib  to  Iiai^#  mmm  ikt  ^— if 
joiFwiag  la  BriUin, 
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His  agency  was  the  'cluster*  pine,  elsewliere  called  the*  pouch* 
pine,  the  Piua^ jjinasfer  of  the  botanists'.     The  resinous  and  other 

*  The  pine  employed  by  Br^roontidr  is  the  P/niM  maritimm  of  Iwtaniatij  it  is, 
however,  iia  ntnrty  allied  to  the  Pimu  haltpevutit  as  the  two  cednrs  Deodar  a  &nt1 
ttllofiliVa  are  to  **acli  other.  And  I  used  a  picture  eukrgcd  from  »  drawing  of 
Unger's  (*  Wi*««tijichftrtliche  Ergcbniiee/  p.  88)  of  a  'Ptnutt  balepeiisii/  growing  in 
EuL<r*.  to  rHow  the  genef»l  habit  of  the  tree  which  hnd  proved  »o  useful  in  the 
Fn^tieh  LftndcB.  It  may  be  well,  for  my  own  oredit  at  Icaat,  th;ii  I  heri3  cx]>lutn  that 
I  bad  with  mv,  aud  suBpended  iti  the  lecttire-rt^tom,  a  iiuniber  of  jiicture«  in  iUustratfon 
of  my  aubject,  Tliese  I  wilt  berewitli  euumcratej  atatiag  the  points  they  were  intended 
to  make  intelligible  to  the  eyea,  thereby  wpanng  the  ears,  of  those  who  honoured  me 
by  ccMain^  to  my  lecture.     I  had  with  me^- 

Jtlnitly,  the  picture  just  referred  to,  which  wiw  intended  prlxnarily  to  illustrate,  ifl 
We?e  eooie  of  the  other  picturei,  the  miacbievous  action  of  the  goat^  underwood  being 
Almoet  entirely  ab«ent :  two  goattf  being  drawn  browning  upon  such  ahrube  as  were 
leJtp  and  keeping  them  down  to  a  line  cnrreapooding  with  what  RuMkin  calls  in  this 
cmmtry^  wht^re  the  old  Ic^  ride.  fmlenlihtiM  ejcceptu,  etill  happily  boldu  good  in 
pnu?tioal  paetiiragOi  the  *  cattle  Kne/  The  great  mau  of  the  picture  woe  occupied  by 
th«  t*lt  pincB  in  queAtion,  and  the  bare,  barren,  and  aunbtimt  native  nwka,  which 
trrigattun  and  the  prohibition  of  goats  might  cov^er  with  B^  and  oUvei. 

Secondly,  two  pictures  from  Lepeius^a  Egyptian  *  Dentcmakr/  AbtbeH.  iii.  46^  iv.  3, 
ftod  iv*  Ia6,  represented  goats  and  men  allied  in  the  unholy  taxk  of  destroying  the 
pialm-troos  of  an  enemy'i  oonntry.  In  one  of  the-^o  pictures  the  guats  had  assumed 
the  aftme  arboreal  habits  which  they  are  drawn  as  exhibiting  in  Hooker  and  Ball's 
*Marooeo,*  P<  97>  io  the  argan  tree.  This  picture  was  also  shown  cnlsrgerl  by 
permiMon  of  Sir  Joseph  Hooker.  One  of  the  pictures  &om  the  Egyptian  monuments 
ems  of  ibe  time  of  the  nth  dynasty,  and  thoreforc,  Profe&«or  Hawliuson  informs  me, 
a*  oftrly*  aocording  to  Wilkinnon,  as  from  B.C.  30 jo  to  B.C.  i860,  or  even,  acconiing  to 
Brvgiob,  as  from  B>C.  2578  to  B.C.  2200.  It  is  of  course  important  to  know  that  the 
palm  was  so  early  as  this  a  familiar  object  to  £(0ptian  eyes,  when,  as  I  further  learn 
frt4n  Professor  Rawlinaon,  'the  e'lrlieist  date-pksdnu  reprt"sented  on  Assyrian  moim- 
nieiiCa  belong'  to  no  earlier  a  date  than  B.C.  8j(5  to  B.C.  858;  and  that  even  in 
Babylonia*  where  tbey  now  flourish  far  more  than  in  the  region  corresponding  to 
Assyria  proper,  the  pa1w*trees  have  not  monumental  evidence  fur  an  earlier  date  than 
«  c,  1500.  A  c,v Under  from  Babylonia,  of  uncertain  but  not  earlier  date  than  this,  is 
figured  in  Profe«K>r  EawUnson's  *  Ancient  Monarchies/  vol.  iii.  p.  23,  and  edition. 
noae  datc^s  furnish  something  of  an  Argument  in  &vour  of  Unger's  suggestion  that 
the  palm  may  have  had  its  originnl  home  in  Upi>er  Egypt;  and  may  make  it  seem 
more  ptulxable  that  the  Ajeyrians  learnt  from  the  Egyptians^  than  tlie  Egyptians  firom 
lbeei«  tke  art  of  enltivating  tliis  tree.  Kiimpfer  {*  AmtBnitates  Exoticte,*  p.  714) 
deeUree  bimMlf  to  be,  as  indeed  the  inhabitants  of  Egypt  tbemselvee  wei«,  of  opiniun 
thtkt  Arabia  was  the  native  home  of  the  palm,  and  he  dismisses  the  claims  of  a  more 
wa»tcrty  origin  in  the  four  plain  words,  nam  A/ricim  nan  nutram»r»  We  shall, 
liQW^veri  go  hereafter  in  detail  into  the  claims  of  the  *  Dark  CVmtlnent.* 

Thirdly,  a  picture  of  the  gathering  m  of  the  dj^te  harvest  in  Persia^  taken  from 
s  book  just  referred  to,  which  was  used  to  illustnite  in  connection  with 
reports  of  the  fbrmati<m  in  Algeria  of  date  plantations  in  regions  previously 
(eee  Reclus,  'Earth,*  i.  p.  98,  Kng.  tran*t.,  1871 ;  Lnurtent,  *M^moir»s  sur  le 
^  gf*.*— ^  p.  B$t  1859,  cit  Marsh,  h  r.  p.  482)  the  powei  ttf  nuvn  for  producing  bappinoM 
I^^^M  •ojojment  in  localities  previoiisly  but  snndy.  thirsty  deserts. 
^^^pTtntrtlily,  a  pioture  enlarged  from  one  f^ven  in  Martius'  'Hlstom  Natufidls 
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products  of  this  planliition  form  now  an  important  trtiisb  «f 
commerce ;  tlieir  sale  and  the  planting  of  more  of  the  |if»mBly 
barren,  shifting,  sandy  waste,  received  a  great  icDpuke,  as  did  ma? 
aliea  interests,  by  the  interniption  to  American  imporla  oMMllf 
their  great  Civil  War  \  and  they  occupy  a  large  epaee  ia  wmm  4 
our  various  public  exhibitions  of  economic  prodacta.  Soiae  litfl 
uncertainty  appears  to  hang  about  the  question  aa  to  l]ie  pmai 
to  whom  the  chief  credit  of  tliia  work,  which  has  been  ooBpni 
and  not  uiyustly,  with  that  of  the  recovery  of  HoUand  fnm  Ik 
empire  of  the  sea^  is  really  due.  The  *  Edinburgh '  reviewer 
it,  apparently  with  good  grounds  for  so  doing,  to  M* 
and  to  a  period  beginning  with  the  year  1789.     Ftofaaor  Kodl^ 


Thmr^^^^ 


Palmarum,'  iii.  1823-1850;  vol.  tit,  pi.  no,  of  th«  niizkt  of  Um 

with  tbeir  modem  HurrounUingfl.     It  u  thuB  daMaibed  bf  M>rtiiia  hiaadt  ^  m 

note  : — '  Cbatnffrops  humilia,  aim  deprvm^  aIU  elfttii  oeUwicciimwidiilii^  m  t^  ip»- 

gentloo,  »iitiqtti««imiti  rouiu  celebn,  depici&  a  CI.  FH*!  Gtt«ria«r«  «wkilw^     MflH 

conffpicia  mAgmfki  ttimpli  quod  Jovi  Olynifjio  dim  oon«ecAtitei, 

opuntije  et  agaveH  domkiliuin  factum  eflt.     Junonis  Lucuu», 

templa  dirutft  retnottores  t«npnt  oollet.*    It  would  be  diffloalt, 

iDiroduetioti  of  the  orange  and  olive  into  the  picture,  to  gire  m 

of  a  MediterranoAn  landsciipe  aa  altered  by  man*!  iat«rf«Ereiic«. 

Pindar  called  the  faJreflt  city  raised  by  earthly  men.  of  itbat  Vtj^ 

lon^d  mamia,*  apeak  to  manV  power  for  destruciioQ ;  the  agaTe  a&d  lb*  pnE&lf  |« 

tell  of  bU  dlicovery  and  utilisatiou  of  America  :  the  fan  palm  with  ita  •|>«|J^^i^ 

reaching  root>i  and  sucker*  Htanda  aa  it  did  in  the  far  off  tlmoi  wbcs  tka  pBMI 

inhabitants  of  Sicania  fed  upon  its  roota,  aa  Cicero  (In  V'errvm.  Act.  iL  bk  t  j(L 

39)  aug^efltrd  they  did  before  Ceres  gave  them  in  thai  t^rf  iaUmd  %hm  gift  «l 

and  aa  it  did  in  th«  inueh  later  day*  when  Verroa,  by  malretnUlott  mad 

tion,  r&duoed  Homan  SAilora  on  tbo  aborea  of  what  waa  oiQcd  Ibv  gfnaiy  aC 

and  was  but  a  few  days*  aail  firom  Rooiet  oooa  igmin  ifi  |*o^y  buaigw  by 

that  charftcteristic  Mediterranean  plant.     Tbe  ImporlAnoo  wbidi  f/hkolk^ 

the  New  World  have  aasumed  In  tbe  Old,  funnii  a  tubjoct  by  Itadf  |  of  lb*  l^a  f^ 

■pecificd,   beiidei  their  other  applicntiona,  wo  learn  from   AdjAtral  8Ay^*i  tf9 

un superseded  *  Memoim  of  Sicily  and  ita  labMida,*  l8^«  p.   1J»  iJiai  t^iy  *iaB 

impenetrable  paliaadea  for  fortificntion*,  and  in  the  plalna  ibay  fifWMat  rmj  ^mi^ 

c^betroctioDa  to  the  operaiions  of  cavalry/ 

1  Lav«rgne*t  '  foxmomie  Rarala  do  bt  Fnnoa,*  *d.  i?.  p.  296. 

*  PrnfoMor  Koob,  of  Berlin,  who  aeema  to  oooabler  tbo  p'***h^  «f  1^  tlaa  la  U 
the  climA^t  of  atUimnent  in  tbe  way  of  ultliii^g  m  pfvnoaaly  daolnla 
thui  of  it,  afler  riaiting  the  apot :  '  Wenig«r  mSelito  «•  bekanai  m 
b<;liebien  rothen   Bordeaux^Weine   ebenfalla    in  dleaem 
wachten,  nnd  daia  der  Bodcn  vor  nicht  aohr  larger  Zcit  bior 
Qtbftr  fwniobl  wurda.    Die  gotan  Wvtne  wufdtn  Mktr  anf  < 
Ufer  der  Oirnnde  gewoonen.*  p.  194. 

8ae  also  Clav^,  '  £tudet  lur  I'^nomia  Foratl^ro/  i86j  ;  dLim^  by  Mm^  ic|t 
^95-606;  Eeclua«  'Earth/  Eng.  trmni,,  t,  89;  Edmond  About,  *i« 
rU ;  Lav  eigne.  '  £conomie  Rurale  de  la  Franoa,*  iSfJ,  p^  19;  ii|f. 
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whilst  mentioning  (I,  c,  p.  293)  Bremontier,  couples  with  his  name 
that  of  M.  Desbiry,  but  adds  that  the  g^reakst  credit  of  all  is  due 
to  M,  Ivry,  of  Bordeaux,  whom  he  visited  himself  in  1864,  on  his 
own  plantations  at  Pian,  and  found  to  be  still  a  vigorous  man 
though  eighty-six  years  of  age.  Professor  Koch  pays  a  meed  of 
praise  to  the  late  Emperor  Louis  Napoleon  for  his  exertions  in  the 
same  direction  and  locality;  and  it  is,  I  think,  to  another  name 
connected  with  the  Second  Empire  that  the  credit  is,  rightly  or 
wrongly ',  assigned,  of  having  enabled  the  wastes  of  Gascony  to 
produce  and  to  boast  of  the  heterogeneous  multitude  of  useful  pro- 
duets  displayed  in  our  industrial  exhibitions  as  being  now  manu- 
factured out  of  the  pine  imported  thither  from  Corsica. 

It  is  in  this  same  many-sided  connection  interesting  to  note, 
if  we  in  these  recent  centuries  have  re-introduced  several  conifers 
which  were  indigenous,  hke  the  spruce,  in  the  immediately  pre- 
glacial,  or  like  the  silver  fir,  in  the  still  later  perifjd  of  the  deposi- 
tion of  the  peat,  but  perisheil  either  before  or  during  the  pre-historic 
human  period^,  and  if  we  are  still  actively  employed  in  adding  to 
the  n amber  of  species  of  this  natural  order  in  our  landscape  by 
importation  from  every  quarter  of  the  globe,  from  China  to  Chili, 
in  proportions  represented  by  a  descriptive  catalogue  of  more  than 
400  *  plants  of  the  fir  tribe  suitable  for  the  climate  of  the  United 
Kingdom^*  we  have,  I  think  it  may  be  shown,  also  considerably 
dimiaisbed  the  numbers  of  one  of  the  few  of  our  native  repre- 
sentatives of  this  order.  This  is  the  yew  {Taa:us  haccatay  It  is 
a  twe  which,  though  valuable  to  the  turner,  nevertheless  grows  too 
fllowljr  to  pay  well  in  these  days  when  the  spirit  which  makes 
baite  to  be  rich  makes  a  *  vegetable  manufactory*  of  the  hill-sides 
of  our  Lake  District  (to  use  Wordsworth's  prose),  by  covering 
tlieill  with  the  rapidly  growing  larch — ^to  say  nothing  of  the 
ievtre  competition,  even  as  a  wood  for  the  turner,  to  which  the 
beautiful  woods  of  New  Zealand  and  other  southern  colonies  now 
aobjeet  it  Formerly  nmtters  stood  somewhat  differently,  when  it 
coald  be  said  :  — 


'  England  wrere  but  »  fling 
But  for  the  eugh  und  the  gray  goose  wing.* 


OWronglf  v«i7  likely-^  Englwid  wo  Are  conteat  to  «acrib«  the  uiTeotiodi  of  the 
^  lainp  la  Oeoi^  Stephenaon* 
Sm  I>i  OuidoUe, « G^.  BoUzl*  807. 
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But  when  the  iovcntion  of  gunpowder  luid  the  ftppltcfttion  i 
it  to  the  science  and  art  of  j)rojecti]e8  *  put  me  a  caliv^r 
Wart's  hands/  the  principal  rahon  cTefre  of  the  jew*tt*e 
destroyed.  A  man  who  drew  a  good  bow,  eveo  if  he  drrw  it  i 
a  venture,  had  needs  have  *  the  limbs,  the  thews,  the  stalurf^  hn% 
and  big  assemblage*  of  the  men  who  won  the  battles  of  Agineont^ 
of  *Cres6y  red  and  fell  Poitiers;'  and  if  he  were  to  pot  his  •n««i 
into  the  clout,  he  had  needs  have  a  steady  and  well  co-ordi]ialfdifi» 
in  addition  to  well  co-ordinated  and  strong  arms,  to  be  effedim 
Such  men  were  sent  on  many  a  campaign  from  England ;  mod  far 
the  commencement  of  such  campaigns,  before  the  hardsihip*  of  nr 
had  impaired  the  soldier's  condition^  no  more  efficient  mmn-iibTii^ 
machines  could,  when  fair  stock  was  taken  of  the  relative  deadfi* 
ness  of  the  available  weapons^  have  been  conceived  of^  till  the  riial 
musket  was  discovered.  But  even  EngliBh  archers  were  liabW  U^ 
the  influence  of  short  rations,  hard  work,  and  weather;  tai  m 
campaigua  were  not  always  settled  in  a  few  weekft,  tb«  firettfl— 
a  weapon  which  Feeble  and  Wart,  even  if  they  were  iwi  tkii 
*  craft *s  masters,'  could,  under  the  supervirioo  c^f  that 
quali6ed  musketry  instructor  *  Master  Corporate '  Bftfdol^ 
in  a  few  weeks  to  use  with  as  much  effect  as  the 
of  tournament  cbampions^ — displaced  the  bow  and  arrow,  tkngh 
not  entirely  till  after  the  wars  uf  the  Roses,  Thta 
seems  to  have  entailed  the  disapi^earnnce  from  maojr  aa 
a  locality  of  lines  and  avenues  of  yew-trees,  of  which  here  t 
we  still  have  a  few  representatives  left  as,  and  which,  in  \ 
as  the  combes  in  chalk  districts,  form  in  the  way  of  oontn 
indeed  also  intrinsically,  such  a  pleasant  and  iatereittiig^  fai 
the  landscape^. 

Of  the  vastness  of  the  change  which   the  iateodnetioQ 
common  elm  [U/mus  campairU)  into  Britain  haa  prodaoedl  ii 
landscape,  any  one  who  will  count  and  compote  the  Dntobcfi  ^ 
the  trees  visible  in  any  one  of  our  midland  ooonlieB  at  one  fv« 

*  HAving  abov«  quoted  Mr,  Hasted  to  hit  diHMlir«al^^.  I  mv^  i»  mJ^  mm 
oomfMSMitioii  to  h»  memur)'  by  here  i(Uotin|f  %  Mtilaae*  c€  bk  vitk  «lik^  1  nUmif 
«gr«t,  but  which  I  h«d  not  rmd  wben  I  wrote  m  I  luiv«r  ikifte  te  ife  mi.  iiiiiM^ 
to  lh«  yew.  It  U  the  ocmcludiiig  sentence  of  the  lUready  qooted  |w|iw  la  ikt'f^A^ 
•ophiod  TmiMU3ti<inii '  of  1 771,  nm]  runt  thtai :  *  Whovrofr  ham  hum  mmk  ma^uk$ii> 
with  the  woodi  and  trmcU  of  ip^iuiul  \ying  ua  our  ohaikjr  bllli  will 
eofitend  th*t  the  yew  ii  not  the  indigenout  gruwth  vf  thb  i 
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ill  readily  convince  himself.  It  has,  I  thint,  been  said  already 
by  some  one,  and  may  now  be  said  a^in,  that  previously  to  the 
derelopment  oFour  railroad  system  all  the  experiences  and  sensations 
of  the  great  majority  of  our  i-ural  fellow-couDtryraen  were  gained 
within  an  area  limited  by  a  horizon  bounded  by  an  unint'Cresting 
row  of  these  hedgerow  trees.  Of  the  evidence  for  the  belief  that 
this  tree  was  really  imported  by  the  Romans,  and  not  known  here 
jirevionsly  by  the  Britons,  however  familiar  it  be  to  ns  Saxons, 
I  have  spoken  elsewhere*.  To  the  grounds  for  tliat  belief,  there 
stated,  let  me  here  add  the  authority,  firstly,  of  the  Cromer  forest, 
in  which  no  elm  (not  even  the  wyeh  ehn,  of  which  I  do  not  here 
fqpe&k)  was  found  ;  and  secondly,  of  Mr,  Bentham  '-,  who  says  of  it : 
*  In  Britain  it  is  the  most  frequent  elm  in  central^  southern,  and 
eastern  England,  but  in  the  north  and  the  west  only  where  planted. 
It  is,  indeed,  doubtful,  whether  it  be  really  indigenous  anywhere  in 
Britain/ 

Man^s  increasing  command  over  the  inorganic  world  has,  in  yet 
StUttber  way  and  in  another  time,  aud  that  our  own,  very  power- 
"folly  modified  the  botanical  world  around  him ;  and  as  this  parti- 
calar  instance  of  the  efficiency  for  good  and  evil  is  a  matter  of  some 
pra<!tica]  consequence,  and  one  which  is  still  a  subject  of  discussion 
mnd  comes  into  the  sphere  of  legislative  interference,  I  will  mention 
»  of  the  facte  concerning  it.  I  refer  to  the  effects  which  the 
hv'  ■  s  of  certain  manufactories  exercise  upon  the  vegetation 
of  1  irictfi  in  which   they   are   situated.     One   of  the   most 

intereatifig  papers  I  have  ever  had  the  good  fortune  to  listen  to 
one  read  by  my  friend  Mr.  Robert  Garner,  F.L,S.,  at  the 
Britiah  Aasociation  Meeting  held  at  Newcastle  in  the  year  1863, 
and  printed  in  the  B^port  for  that  year  at  p,  IT4,  as  also  in  his 
'North  Staflbrdiihire  Tracts,'  p.  10,  reprint4:*d  from  the* Stafford- 
aliife  Advertiser'  of  1871.     His  words  run  thus  ^  i — 

WHli  r«»|iert  to  cbemieal  impurities  of  tbe  air,  differt'nt  planU  liATe  diffVrent 
liHi—ylihflitkt  ftir  such  influeDoe,  and  the  greater  or  less  impurity  of  the  xtmoiiphere 
may  Cwl— d  be  tliowii  horn  the  effects  on  plivnt«.  Thus  the  rbododenilron  wiU  flouri^ 
hiBi  Air  fkUl  to  tb«  commou  Uiir«I  ;  wheat  will  hixuriate  whetv  a  hoUy  or  CMk  will 
rfift.  Bottle  plants  which  appear  nntnrally  to  luxuriate  in  th«  ooal  stimt*— as  ths  oak» 
laOjp  or  mB«  ferns— <li«  when  the  mines  be^gin  to  be  worited*    Forlnaaloly^  ■anaali 

I  *  British  Barrows;  pp.  73i-;i».    Articl©  XVII,  p.  3J4, 
*  *HA&dbocjk  of  the  British  Fltim.*  p*  7^6. 
'  firitiah  Association  Report,  I.  e. 
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fltiffer  lea»t ;  for  iosttuice,  com  and  wheat  do  well  where  notbliig  « 

the  exhalAtiona  in  question  tuny  even  tend  to  ripen  tbem^   Aa  lira 

of  the  atmosphere  io  towns  unci  mining  diatricis  may  be  ««ttmM<ed  by  mmm  el  flaali 

ft!  fbUowB : — I.  In  the  amallest  degree  of  iDipurity^  treee  are  dcvtiluie  of  tJkc  \mtj 

lichens,  and  Ericsp,  the  Scotch  fir^  and  the  larch  die.     a.  Next,  the  csmmtm  Urnik 

the  Deodara  ccdar^  the  Inah  arbutua,  the  lauru«tiou8,  amd  the  yew  di«*    ^  Tk 

araucaria,  the  thuia,  the  common  cedar,  the  mczereon,  and  the  Portogpl  Imtnik  ^ 

4.  The  common  boUy,  the  rhododendron,  the  oak,  and  the  elm  dltu     ^  , 

live,  and  the  abuoDd,  poplars,  and  many  roses  thrive,  frnivtwea  ai« 

unproductive.     6,  Hieracia,  Beaeda  ItUea,  the  elder,  aaine  taxifri^iM  1 

tminy  Byngenesious  and  craciferous  weeds,  still  luxuriate.* 


The  moiintaia  and  moorland  plants  are  most,  just  s& 
the  ulder,  the  shepherd's  purse^  the  sow-thistle  mre  lemst  1 
of  antihygienic  influences ;  the  former  bs  well  as  ibe  hitter  «i  d 
organisms  showing  the  influence  of  habituation,  both  altJu  \mn^ 
unable  to  *  leave  their  place  of  birth  ;  they  cannot  lire  m  oikf 
earth/  or  rather  air.  The  presence  of  the  former  woiiM  be  m 
infallible  sign  on  the  hygienomet^r ;  the  presence  of  the  liltif 
encourages  us  not  to  despair  ^. 

*  That  Tnao  tuis  tocneLimes  the  power  of  undoing  the  n.ischief  h«!  ha«  d<jo^.  orfi  ir^ 
the  acHuewhAt  periloua*  and  often  miechicvoua,  action  of  legislatioiu  a  pfftii  «/  tte 
evidence  taken  and  given  before  Royal  Commifl«ons  on  noxiotia  vafioura,  lad  wm- 
bodied  in  a  Blue  Book  of  last  yeai's  (1878)  date,  will  abundantly  show.  tWj 
I  take  from  a  letter  signed  'Edward  Sullivan/  in  Uw  'Tlme%N 
In  this  letter  Mr,  Sullivau  says,  in  summing  up  ibr  ibe  dJdoaee  of 
manufacturers  :— - 

'As  regards  the  mjiiry  done  to  the  pictureM^ue  value  of  land  by  1 
fiicturers,  I  am  afraid  there  is  110  doubt  they  must  plsad  gnflty.  In  maam  CM^ 
especially  in  that  of  Sir  Richard  Brooke^  the  damage  is  moat  distreaifng ;  bot  tbsi  b 
a  concurrence  of  evidence  from  Widnes,  We«ton,  Rnnoom,  Bt.  Helen*!^  ffial,  as' 
Hebbum,  that  during  the  last  four  years,  aince  the  passing  of  tbe  AikaH  A«%  el  l9}^ 
the  damage  has  very  much  diminiibedi  and  that  in  districts  wber*  l2w  »ni«k«  «( 
works  boa  not  increased  the  present  damage  is  inappreciable. 

'At  page  10  of  the  Report*  Major  Croat  states  be  Uvea  a  mile  and  a  balf  hwm  lit 
oenire  of  Widoes*  Since  the  passing  of  the  Act  of  1874,  be  ba4  a  &ir  «pqv  «f  Ml 
aad  roses  and  flowers  grew  luxuriantly. 

'  Page  1 1  (Runcorn).  Mr.  Wtgg  stated  he  had  planted  l9op  Itms  wwami  hk  hm^ 
about  a  mile  and  a  Italf  from  the  nearest  works,  ''lAhicb  were  all  , 


'F«g»  II  (St.  Helenas),  Mr.  Gamble  produced  two  pbolofrafilM  of  a  fteiiite 
1000  yards  firom  the  works,  one  tak«n  in  1B62  for  the  uie  of  tbe  LmM*  Gb^aABi. 
the  other,  taken  in  1 876  at  the  aama  apoi^  Mbowing  a  manilMi  Imprw^HMMl  la  |Npv^ 
and  condition  of  trees, 

'Page  II  (FUnt).  Mr.  Muspratt  sUted  that  suha«iiMDay  la  tba  As^  il  il;« 
vegetation  was  not  affected  at  a  greater  distance  than  soo  ya»ia^  Ba  lammmi 
gaideDs  Qontaining  elms  and  other  traes  flourishing  wttbiii  |ioo  yud%  aai  aU  ^ 
growing  lururiantly  within  a  mUs  of  hia  worlts. 


PBODtJCED  BY  MAIT. 

de  LnvertfTie^  in  his  work  on  the  *l5coiiomie  ruralo  de  la 
ace  depiiis  17^9,'  does  not  mention  the  mime  of  any  individual 

*  A*  regtrdii  the  ddpreclAtiun  in  agricultuml  value  couaed  by  alkali  works,  a  great 
1  b  to  be  iftid. 
'  *  F»gcs  8  luid  9  of  the  Export.  Mjy'or  Cron,  **  for  aoren  years  Ji  member  of  the 
Wldnea  Local  Board,  and  five  jears  its  ohairnuui,'*  Rtntes  the  avera^  selling  value  of 
iMftd  in  and  about  the  preeent  into  of  Widnee  in  1R54  not  to  h^we  exceeded  50^  per 
acra*  The  greater  pari  of  the  site  of  the  town  and  works  of  Widne«  was  bought  in 
tS6o  ^  from  %di,  to  40/,  per  acre,  Since  thnt  time  favourable  idtc^  within  half  a  mite 
of  Widaea  haTe  been  sold  at  the  rate  of  1600^.,  2400? ,  and  4800?.  per  acre. 

liid  ai  DittoQ,  a  mile  and  a  half  £rom  Widnes,  which  in  1858  waA  not  worth  6c/. 
Sir^  wae  eold  for  300/.,  and  of  late  particular  lota  in  Dltton  and  Cronton,  the  one 
two  cttiiet  and  a  lialf,  the  other  three  and  a  half,  from  Widnea^  were  sold  at 
600I.  per  aere.  These  purcbaaea  were  made  for  building  cottagea,  villaai  &c*  At 
raipmlt  letting  land  for  agricultural  purposea,  Major  Crosa  adduced  several  extracta 
frOBi  ibip  pooT'raite  bookji,  showing  that  the  estimated  rental  of  land  situated  near  the 
I  had  aleadily  and  often  largely  increased.  For  instance,  at  Cuerdley,  on  which 
pfindpal  Widnea  works  are  built,  and  which  contains  1573  acres,  miuuly  the 
*  of  Sir  Kichard  Brooke,  the  estimated  value  of  agricultural  land  per  acre  was, 
io  1861,  %h  lit,  ^d.;  iS;t|  if.  t6f.  3ff.;  1S75,  2I.  5«.  At  Ditton  the  value  of  land 
Car  a^ricalturml  purposea  had  ri«en  during  the  same  period  &om  iL  13J.  per  acre  to 
^.  $$.  7<l.  (page  9). 
■*  lia|or  Ona  meeta  the  allegation  of  the  detertoratdd  value  of  fiinn  produce,  by 
thai  hk  the  ne»r  neighbourhood  of  Widnes  milk  aellt  at  from  3^.  to  4<i.  a 
bay  at  &om  61.  to  S^  per  ton.  He  states  he  haa  known  bay  and  straw  grown 
wilJbiii  a  mile  of  Widnes  fetch  the  highest  price  in  the  Liverpool  market,  and  that  in 
1875  the  Manchester  and  Liveq>ool  Agricultural  Society  gnve  to  the  tenants  of  a  farm 
of  Bo  ^cm  within  two  miles  of  Widnes  the  prize  for  the  best  cultivated  land, 

*P^  10,  "Mr.  Wigg,  while  admitting  the  damage  done  in  past  times  to  Sir  R. 
Wnetttm  eatate,  aaserted  thai  the  value  of  his  property,  through  the  proximity  of  the 
aII^m  works,  had  enormously  increased.'*  That  estate  consists  of  i  joo  acres  on  the 
iMmauMr^  nde  and  5600  on  the  Chesbrre  side  ;  and  Mr.  Wigg  sUted  hii  reason  for 
Mfaving  that  the  aoUIng  value  of  the  Lancaidiire  estate  was  at  thJa  moment  greater 
liwi  fbftt  of  the  two  eifatei  together  in  1S60. 

*  Mr«  H.  Bcawkk  and  Mr.  H.  Linaker,  both  agents  to  important  eatatea  near  the 
works  at  Rttncorn.  Wcvton,  and  Widnca,  and  long  and  intimately  connected  with  the 
itktrieC,  bore  witaees  to  the  tame  effect  aa  Major  Croaa»  Both,  whUo  admitting 
I  visitatiana  from  gaa,  and  consequent  injury,  declare  that  they  have  never 
wiaj  diiiottlty  in  finding  tnitable  tenants  at  invariably  increased  rates.  "  I  can 
readily,**  eays  Mr.  Beewick,  '*  let  land  at  better  rents  within  5  or  6  milea  of 
I  than  I  can  on  other  portions  of  Lord  Cholmondeley'a  eatatea  ao  milea  awi^* 
« .  Wlihio  the  laat  few  yetira  I  have  refused  4I.  a  statute  acre  for  land  for  agrieoltanl 
imqioaaa  eloae  to  Widnea  works.  The  rentals  on  the  prui>erty  in  the  neighbourhood 
nf  Ika  works  under  my  care  have  gradually  increased  during  my  time,  but  they  ba\e 
i  mofv  rapidly  during  the  la«t  few  yeara.  The  rental  of  two  fiirms  at  Rock 
,  near  to  Uie  Wosttm  works,  has  increAoed  frtim  loi^l'  in  1863  to  1503^  in 
4  [$77,  1  regret  tliat  I  cannot  say  the  Mine  for  estates  under  my  care  at  the 
» of  10  miles.**  (Page  1 1 .) 
i  Ukbik,  therefore.  I  may  Ikirly  avert  that  when  the  Report  on  Koxions  Yi^ura* 
to  be  fairly  examined  and  discus«ed,  aa  moet  certainly  it  will  be  whero 
ivi  an  industry  is  at  ataice,  it  will  prove  thjit«  great  aa  may  be  the  nniaanue 
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as  Imving  been  specially  concerned  in   tlie  ^reat  and  sno 
undertaking  of  redeeming  the  Bordeaux  Landes.     But  hb  i 
upDti  it  ^  have  so  much  of  value  in  them,  and  touch  upOA  m  wflj 
of  the  multitudmous  sides — historical,  political,  and 


which  this  enterprise,  and  other  State-supported  enterpfWi,  | 
to  us  when  we  study  them  in  their  entirety,  that  I  think  I  najrbt 
allowed  to  quote  them  as  they  stand.  After  touching  oo  tht 
dangers  which  pines  more  than  other  woods  are  exposed  to  fnm 
the  sparks  which  the  railway  train  so  readily  and  so  fatally  i 
in  such  dry  and  parched  districts ;  but  omitting  the  not 


compUined  of  bj  the  l&ndownen  of  Lancashire,  tUey  }mv9  in  tH«  |CTv«A  oiftfl^  d 
CBBcfl  received  &  very  HubsitULUiil  set-otl'  in  the  increftsiog  T^cte  uf  Uicir  Iftttla  liA  iv 
renUl  and  for  tide. 

'  The  alkali  induBtry  U  a  oeceasity  in  ii  m^oulACtQriiif  oouatfj*  If  it  fo  la  prfd  i 
ii  A  nece«Bary  one.  Sulphuric  acid,  the  base  of  dl  nlkali  prtxlticli,  mmj  M  mjki  di 
heart  of  all  manulActurtikg  iuduaUies.  The  oooetitDpiiafi  of  it  i«  tJM*  wmrmik  fH^  d 
their  oandition.  There  at  eearcelj  a  manu&ctured  article  in  dailj  «ic  llkat  I*  mi 
more  or  leae  dependeot  on  it.  To  enhuice  the  co«t  of  it*  producftMv  hj  ht^  m 
ill-judged  legUktion,  would  enhance  the  cost  of  half  the  iadiialri*]  |KodMl»  d  ib 
(xiuntry.  It  in  not  the  greed  of  manufacturers  th&t  ha*  iaoreased  ^m  maakm  d 
alkali  worka,  but  it  is  the  increaaed  trade  of  the  oountry  thai  has  dMBUftiiAa 
increased  supply  of  an  indiBpenimble  element  of  production, 

'  If  new  woi  ka  had  not  aprung  up  at  Widnee  or  SU  H«ka*a,  they  wtmM  tt^lMf 
have  aprung  up  elsewhere.  It  is  to  he  r&gretted  that  lO  many  week*  hm^m  tsagn^iii 
at  Widnet  and  Bt.  Helen'a,  The  conaumption  of  coal  alone,  a  atlltiM  liHi  li  Ifea 
foruitT  and  a  miUioo  and  a  half  at  the  latter  annually,  would  of  ilattl  mtm  p^ 
nuisance  to  the  neighbouring  districU  :  hut  who«  pray,  is  to  blame  for  tlila  afll  t  M 
oertainlj,  the  nianufacturera  who  bought  and  leased  the  huid  oflfi— J  Ihtm  ^  Al 
landowners,  but  the  landownere  who  offered  it. 

*  Complaints  of  injury  done  to  trees,  to  the  pictoreaquie  value  of  mwtmtt^ 
property,  do  not  come  with  very  good  grace  from  the  rvtf  profirMioti  «^  hafe  ^ 
and  leaeed  contiguous  land  at  very  high  pri«ei,  for  the  eipreevd  and  *vio««l  elynt  4 
ereotiiig  and  extending  the  works  they  now  wiah  to  destroy. 

*Slr  Bicbard  Brooke,  whoae  name  moat  frequently  oooiifi  in  tlie  report,  wmd  •!»  b 
itndoubtedly  Ihe  greate^t  sufferer  in  the  picturesque  value  of  his  nstnlBt.  Imh  nUla 
ilie  last  few  yearn  leased  land  immediately  opposite  his  houe«,  at  a  vety  M||li  wtitdi 
for  the  erection  of  alkali  works  and  the  deposit  of  alkali  wacl# ;  and.  1  asd«ito4 
has  hundreds  of  acres  more  to  be  let  (ht  the  game  purpose  :  nor  Is  he  liy  nay  w^m 
Uie  only  landowner  who  has  lei  and  sold  land  eipresdy  Utt  the  ntectien  ef  tfls^ 
works, 

*  There  la  a  general  desire  among  alkali  manufacturers  to  XBintmiae  ifca  asi^v 
and  injury  caused  by  these  work».  Recent  legislation  has  tttidvniahly  ImbiIbI  is  A^ 
result,  and  any  further  legislation  in  the  same  dirrction  thai  Is  laasiiashli  ^ 
practicable  will*  I  know,  receive  their  hearty  suppoK ;  but  It  will  bt  a  iUal  \ 
if  a  somewhat  onesided  statement  of  ]o<ml  grlevaneet  should  oauae  any  I 
thai  would  destrv>y  an  indusviy  that  is  abatdutely  Indispeanblt  In  iW  i 
pnwperity  of  the  country.* 

*  Pages  J97-300, 
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aMe,  even  if  not  complete,  safeguard  which  the  i>lanting  of  lioes  of 
the  Itobinia  p^endacada  on  either  side  of  the  railroad  would  furnish; 
whjph  he  might  veiy  well  have  added,  as  this  tree  does  such 
good  service  in  this  way  in  other  parts  of  France:  he  dwells  on  the 
co«t  and  the  necessity  of  wells,  and  the  State  help  in  the  way  of 
subventions  for  this  purpose;  he  alludes  with  some  not  unjustifiable 
bitterness,  detectahle  again  at  pp.  453-4*5 1,  to  the  Most  opportuni- 
ties' for  good  in  the  way  of  developing  the  resources  of  the  Landes 
which  the  warlike  folly  of  expenditure  in  Algeria  has  entailed;  and 
finally,  his  allusions  to  the  unhappy  relations  into  which  the  Moore 
were  successively  brought  with  the  Spaniards,  with  the  French, 
sad  lastly  with  the  Turksj  are  not  without  a  singular  interest  and 
instructiveness.  But  M.  Lavergne  shall  speak  for  himself  and  in 
his  own  language : — 

'Un  peoftTftat  Ia  rdToktion  de  1789,  au  moment  6h  tout  s'e^eiUait  3k  1a  foU,  de 
I  pMkdai  oontpi^ieii  de  d^frioheimeiii  te  fond^rent,  mais  sau^  fiiec^fl,  pnur  avoir  voiila 
^■■m'  Imp  vite ;  d'autres  etsain  du  m^me  genre  ont  ^houd  plus  rt^mmeQt  par  la  m^me 
^^^■ie.  11  n'en  a  pas  cttf  d«  m^in«  d«a  tentaiivet  partieUea  faite«  en  pleine  connab- 
^^^BfiO  de  catue  par  lee  propri^taires  du  paja :  plus  dWe  tp^uladoo  profitable  a'eiit 
^^^plia^  Huu  brait  Hur  dea  pointa  bol^. 

*  Le  cfieniin  de  fer  de  Bordeaux  1i  BajoDne  traveree  maintanant  Lee  Laodefi  dans 
tootei  leiir  Ivogneur.  et  jr  apporte  la  palsuuioe  de  l^jnduBtrie  modeme.  La  yaleur  diM 
iMMft  a  imai^ialement  doubts,  tripk*  mdnie,  le  long  de  la  ligne,  el  toat  ]«  mooda 
oanpraid  que  Im  ■oluUoo  du  probll^me  n'est  plu«  qu^une  question  de  tcmpa,  Hiea 
n^^lait  poeaiblo  dAn«  un  payn  feans  chemiiu  et  aana  eau :  la  compagnfe  du  cHemia  de 
Ter  a*eal  engng^  \  ouvHr  sur  plusieure  pointa  dea  routee  munlet  de  rail*  en  boja,  et  d 
«0  mliODia  tempi  on  porvient  k  cr«^er  de  Teau  aalubref  iioit  au  Dioyen  de  poita  ou  de 
citemai*,  aoit  au  moyen  de  canaux  d^rivea  des  ^tanga,  le  ptua  difBdle  aera  fait;  le 
reate  viendra  de  aoL  La  plui  grande  partle  des  terree  inoultea  eera  aana  doute  lem^e 
en  pitia,  «h4n«a  et  ch^ee-li^gea,  et  pour  acctH^rer  cette  traoafonuation^  une  loi  r^oem- 
MOil  ivadiie  penuei  k  r£ut  de  boiser  Iok  terraina  oouiuiunaux  ju^u*k  concurrence  de 

Killllaiii  de  franos.    Lea  autrea  branohea  de  la  culture  no  doivent  cependant  paa 
^i^fi^fim^ei  11  faut  Icur  faire  auasi  leur  part,  car  te  danger  dcfl  incendiea,  d  grand 
dea  boia  rfeineox  ioua  un  itoleil  ardent,  ne  permei  paa  de  oouvrir  le  lol  d*iin« 
tromemae  et  oootinne :   une  aimple  ^tinceUe  du  cbemio  de  fer  stiffirait  pour 
re  Ig  fea  de  Bordeaux  k  Bayonne. 
'  Le»  Landee  peuvent  ^tre  auni  procluetiTea  que  quelqne  contr^  que  oe  aolt»  tnait 
cilea  oonaervetimt  toujours  un  caraet^  sp^cUL     La  nngulanl^  da  cetle  nature  aera 
ttB  da  aea  bharmaa.    Lea  r^gioni  inhabit^  na  aa  prftirai  qua  tantamtnl  k  Fhahitatioa 
da  llKNniDa,  et  le  r%ime  paetoral^  qui  multiplie  Urn  animaux.  et  par  eux  lea  tfograii^  y 

'  '  n  atiflSt,  poar  avoir  de  I'eaa  potable,  de  <;reuaer  dea  paita  de  einq  k  lix  m^tree  de 
prolbBdear*  aveo  dea  paruia  impermdablee,  et  d*jr  introduire  une  oouche  de  gravier. 
Cliaeim  de  cea  puite  codta  600  frmnct.  Let  Landee  en  poet^dent  dtfjk  una  cinquantaine, 
at  on  caleale  qu'il  auffirait  de  100,000  Cranci  pour  ea  dotar  toutaa  ^m  oommanra  qui 
en  maoquaat.* 


I 
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seift  longtemps,  avoc  le  r^me  forestier,  le  principal  instnitnexil  dit  p 
on  mesure  par  1a  pena^  oette  TMte  iolitude,  qui  tMtend  jttiiqtt*»iiz 


\  plus  grandcfl  villes, 


U  France  ; 


I  at  fill 


*t*toiiiie 
lomtams,  au  lieu  de  porter  Acs  eflforta  sur  ellt^m^^me.  Bi  le  dizi^ma 
FAlg^ne  AVAii  616  d^pe&a^  daiu  1m  Luidei,  cm  narait  obU'zia  dift  mmH 
Von  Aunilt  ^pATgn^  bleu  da  flots  d*ut)  mug  ^n^j^ui  ;  mnia  l«i  iftMto  aaftfili«  4 
1a  guerre  nous  out  tou jours  beauooup  plus  b^uiU  que  les  crteliim*  ttmrfi*  Ai  li 
paix.  L*arn>ndlji8e?nent  de  Mont  de  ManAn,  bien  quit  ftttferfat  fe  claf-ttit  li 
d^partement,  ne  contient  pas  plus  de  IO0,Ooo  halntaats  lur  |OOvOao 
le  Tel  Afncain^  ct  il  ft'y  trouve  plaflieuni  pariiet  d^j^  iri«-petipl^«»  cd 
datui  la  Laude  propromont  dite,  11  n*y  a  pas  pla4  de  lo  habtiAnU  par  lOO 
quelft  babittimt* !  Cette  terre,  qui  sera  un  jour  populeuae  ^  floriiinlM,  a*«fc  I  M 
qu^uu  spectacle  de  d^olatiou:  cVst  le  d^aert  iel  qu*oii  ta  le 
mera,  avec  eon  triate  sUence,  eft  T^tatian  oh^tive  ei  vet  honMotm 

*■  La  tradition  raconle  qoA,  quand  lee  Mnr««  furont  chm6i  d'EspagiMw  ^  la  te  ii 
seijdbQie  8i^e«  ils  demAiid^rent  k  g^etalilir  dans  le«  Latulea,  mrm  fmffwiri  if  1» 
ferfeUiaer.  Lea  pr^jug^  politique^  et  religieux  ne  le  permlreni  p^a^  K^n  MM 
civiliafia  k  oette  ^poque  que  beaucoup  de  peuple*  elii^tieiu,  l«e  Ifi 
d*ttCOeIkfitt  proe^ddfi  de  culture  qui  mnrqueiit  encore  leur  pMMkgd  dlitf  Im 
provinoeB  de  la  F^niueule.  Lea  Landes  seraieni  pixibabl^nivnl  d«rai«ai 
entre  leurs  maioB,  et  ce  qui  leor  restait  de  la  barbarie  oiiisttlnuHM  aovail  ttaii 
devAnt  lea  iilees  modemcs  de  tol^rauee  et  d*dgA]jl^.  S^  oni  iMii  d^igjImM  • 
AfHque  ob  ils  se  icKQt  r^fugit^a^  c^est  qa'ils  j  out  ttouT^  la  Tura^  l#  ftlai  diilncMV 
de  touB  lee  peuples  ;  cette  civiiisation  a  p^  tout  entlbirB  (koto  d*ini  AflQt  ok  lAt  fll 
ae  developp^r.  Mam  le  royaume  qui  derait  bientAt  r^roqncv  r^dli  dt  Kmm  4- 
expulser  de  mn  Be  in  det  GhHdeni  et  det  Fnn9:ii«,  ne  poo  vail  i*<mvilr  k  dm  «!■* 
de  IMalam  Strangers  et  pers^at^g  et  ce  qui  a  puLutammcnl  eootribol  i 
I'Eepagne  ne  pouviut  contribaer  k  enricbir  la  Franoe/ 


^<P 


Leaving  now  the  suljeet  of  tbe  introduction  of  forei^ 
aod  that  of  the  unintentional  destruction  of  our  own,  and  Uikin*; 
the  subject  of  disforeeting  generally,  I  have  to  say  that  tbe  litefaloit 
of  it  has  in  these  1att-i.T  days  become  all  but  colossal  \  asid  tkat  tbt 
mofal  of  it  all  is  just  the  reverse  of  that  of  the  capitalarjr  af  Cbad^* 
ina^ne  ^,  where  it  is  ordained  that  wheresoever  any  gtnod  ineii  wsA 
true  are  found  to  be  available  they  may  have  ft^rest  land  giifen 
for  clearing;  'ubicunque  invenient  utiles  ullos  homines  iii 
silva  ad  extir|)anduni.*  Two  hundred  and  fifty  imgv€  of  the  nfifll 
edition  of  Mr.  Marsh's  excellent  work,  'The  Earth  as  modififllfcy 
Man's  Action/  are  devoted  to  this  subject  alone ;  the  btl}liopi|i|^ 
extending  over  nine  pages,  prefixed  to  his  work«  ia  TCiy  InpP^ 
made  up  of  the  titles  of  works  bearing  upon  it ;  and  I  hold  ta  mj 
hand  a  small,  but  closely  printed,  German  octavo,  which  hm  mm 
a8o  pa^s  devoted  to  the  purpose  of  sptK-ifying  tho 


1  Cap,  Mtratid.  Aani  815,  uve  Capitul.  %%l  ed  Htephan.  BaIbcIw.  f^jj,  mlL 
p.  BIO,  De  VUlioii  ng^u  quod  facere  d(tl>ent. 
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giving  a  few  lines  as  to  the  scope  of  saeh  works.  Its  own  title  is 
'Die  BeJeutuiigund  Wichtig'teit  des  Waldes,  Ursacben  und  Folgeti 
Her  Entwaldung,  die  Wiederbewaldyng,  mit  Riicksicht  auF  Pflati- 
xenphysiologie,  Klimatologie,  Meteorologie,  Forst^itatistik,  Torst- 
geographie  nnd  die  Forstliehen  Verbal tnisse  alter  Lander^  fiir 
Font-  und  Landwirtbe,  Ntitional-Oekonoinen  und  alle  Freunde  des 
Waldes,  aus  der  ein&eblagenden  Literatur  systematlscb  und  kntisch 
nacb«:ewicsen  uimI  bearbcitct  von  Freidrich  P>eiherrrj  v,  Loffelholz- 
Jbcrg,  konigl.  bayer.  Oberforster/  Leipzig,  1872, 
iut  ID  Herr  v,  Loffelholz- Col  berg's  list  *  aller-Landcr,*  there  is 
no  mention  of  India  nor  of  its  forest  or  other  departments,  nor  of 
their  annual  reports,  nor  of  the  names  of  (1)  Balfour  of  Bird  wood, 
(2)  of  Cleghorn,  (3)  of  Dalzell,  (4)  of  Danvers,  (5)  of  Brandis,  of 
J.  L.  Stewart,  (6)  of  Colonel  G,  F.  Pearson,  or  of  Beddome,  to  each 
of  whom,  though  unknown  to  me  personally,  I  feel  myself  per- 
eoDally  indebted.  And  extensive  as  is  his  bibliogmphy,  it  admits 
of  being  supplemented  by  the  specification  not  only  of  works  which 
have  appeared  later,  and  in  India^  but  of  some  of  considerable 
inix>ortanee  which  appeared  earlier,  and  some  of  them  in  Europe  of 
earlier  date  K 

*  For  the  Hemoin  of  the  Indbm  ftuttiorities  named  nbove  tee: — (i)  Eeveane 
DepATtmeni,  No.  9S1,  184S;  (3)  CtttiJog^c  Bombay  Products,  1B62,  mud  Joamai. 
8ocietj  of  Art*,  Feb.  7.  i?79  ;  (3)  Bind  ForeBS  Refwirlfi,  1R5S  iS6o;  (4)  JournnJ, 
',f  of  Arts.  May  34,  1^78;    (5)  Ocean  Ui^jhwayH,  Oct.  1872^  and  Syictematic 

p.  104  ;  (6)  Report  on  F<iroHt  Departmenti  of  India,  187  J, 
Rgftnb  other  memoirs  I  find  no  mention  of  v.  Baer*s  papers  upon  tbia  very 
quoftioii  of  the  reltition  of  woods  to  rainfall  already  referred  to  »t$prn,  in  tbe 
'Beitrage  xnr  Kenntnin  des  Ruariachen  Reicbes/  iv.  1841,  p.  190,  xviii.  p.  Itt.  1856. 
From  the  fbrmer  of  theie  two  papers  the  foUowing  sentencea  may  with  aome  advantage 
be  cpioted,  pp,  igo-igi  i — 'N<}ch  viel  weniger  darf  man  glanbeo,  dan  naoh  dom 
Verhaltniflse  der  Waldabnabme  eiues  L&ndes  aucb  die  Waucrmcngeiii  in  aeinen 
ahnehnien  mtis«e.  Ea  Ut  nicht  uoeer  Abiiicht  den  Einflusa  gnnx  tau^nen  rvi 
allein  wlr  woUen  nachdrticklich  damuf  aufrnerkfani  miichen^  dasi  die  Nieder- 
MU  der  Liift  nicht  von  d«a  kJdnorn  unter  ihnen  liegenden  LocnlitAton  ab* 
«ootlero  von  groasen  aai|ifodehnt«n  Verhaitniaiien.  ion  voihcmtchetidei)  Luft- 
¥on  dor  Qaantitiit  Feacbtigkdt  welch«  diete  LuftzQge  mitbring«fi.  Ton  dar 
sweter  emander  berabrender  Luftmaoaen,  6mm  diene  Niederschbigv  m  aind. 
FlfiMen  Nabnix^  geben^  dan  in  unaern  Breiten  ne  in  Form  dm  Scbneei 
HoDAie  hindurch  atifgespeichert  werden  und  cndlich,  daaa  iti  einem  to  fSachon 
l^nda  win  Rt^vland  die  Feuchtigkeit  welch 0  in  Form  von  Regen  und  Sohnoo  nieder* 
CiUt^  mum  aabr  weiter  Fenue  kommen  kann.  I>msa  unaere  FlUise  nnd  b^aonden  daa 
G^btei  d«r  obero  Wolgn  in  trockenen  8ommem  wenig  Wnner  haben,  bat  artnim 
Qfitiid  vorvQglich  darin,  dan  hier  kein  Gebirge  iat,  an  welcb«ixi  Nie^ientchlii^  tliia 
^uue  Jaltr  hindurch  nothwendig  erfolgen  oud  cben  deahalb  hat  m  ohnc  Zwdfel  von 
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I  sliow  you  yet  another  work,  an  English  Parliaroentaiy  ftflprt, 
of  date  1875,  Feb.  i,  respecting  the  Production  and  Coumimfim 

jeher  einz«]tio  Sommer  ge^ben,  io  deiien  dai  Wa«er  nngewttluiBcb  nlaiHf  tfiii 
Wir  kennen  Zeagnisse  hiertiber  aun  der  Zeit  Petetv  dm  QroaMa,  and  oluw  ZffM 
wird  DiJka  tie  mis  noch  frtiberer  Zeit  finden  wenn  mAn  dafiuiicb  sndii.' 

And  to  Hupploment  a  second  time  tlie  biblio^m(»h j  of  Heir  LofibllMli-Cyim. I 
mil  8AJ  that  the  foUuwing  quotation  from  the  weU-known  sad  acewpptiifceJ  wHto  il 
the  sixteenth  oeaiuiy,  Benuird  Paliasy,  m»y  fmirlj  tAk«  its  pUoe  with  the  in^^l 
more  strictly  aeientific  opution  of  toq  Beer.  Mr.  Menh  ihaU  rattodoat  It  fo  v 
(1.  c,  p.  303): — 'In  an  imaginary  dialogue  in  the  ^'Beoef^te  Ytfritab3%'*  Iht  Mlb^ 
P&ljs^y«  having  exprBiA<?d  hia  indlgriatioD  at  the  folly  of  meo  in  deetroyittf  lAv  «■!% 
liiJt  interlocutor  defends  the  p<3licy  of  ftdling  them  hy  citing  the  fttminpie  «f  #i«i 
biiihopji,  oardinala,  priors,  abbots,  monkerien  and  chapten^  who  liy  I'lOHtiH  IkA  ^mk 
hftve  mnde  three  pro^tn,  the  sale  of  tbe  timber*  the  rent  of  the  gro«vd«  tml  lAe  *9^ 
portion  **  they  received  of  the  grain  grown  by  the  peasants  upon  tU  To  this  MfHeiirt 
Falixsy  replies :  '*  I  cannot  enough  detest  this  things  *B.d  I  call  it  not  sn  eneff,  hH  i 
cur»e  and  a  caUmity  to  all  Franoe  ;  for  when  foreiits  shall  be  enl,  aQ  arli  slel  «i*> 
and  they  who  practise  them  shall  be  driven  out  to  tn^i  gnue  willi  Kebs^Mli^M 
and  the  beasts  of  the  6 eld.  I  have  divers  tlmee  thought  to  set  down  bi  wittif  #i 
arts  which  ahall  ji^rish  when  there  shnll  be  no  more  wood  ;  but  when  I  l«l  Vfttm 
down  a  great  number,  I  did  p€rceiT«  that  there  eould  be  no  md  of  mj  wiMa^tak 
having  diligently  considered,  I  found  there  was  not  any  «rhkb  cook!  be  MbmI 
without  wood  .  , «  .  And  truly  I  could  well  sllege  to  thee  m  thooaftod  rsasiii  hrt  I 
is  10  cheap  a  philosophy,  that  the  very  ohambei^wencheiy  if  they  do  hot  tUaktS^ 
eee  that  without  wood  it  is  not  possible  to  exerdso  any  manner  of  Irbbba  lil  ^ 
cunning." '^(Euvreo  de  Bernard   Palissy,  ParU    1^44*   p.  8j«  fini  fPohUel  it 

I  may  do  wtU  to  neglect  chronolcgical  order  and  mention  l^e  wmk  %y  Dc  JX 
Brown,  a  Fellow  of  the  Royxl  Geographical  Society,  which  appeiar^d  bt  i9;6  Mie 
the  title,  *  Reboi»ement  in  Franoe ;  or  Records  of  the  fieiibii^ng  of  IIm  A1|^  4b 
Ctivenne«j  and  the  Pyrenees  with  Treee«  Herbage,  liod  Biidl,  with  m  ▼!•«  totfa^lf 
and  preventing  the  destructive  oooMquenow  and  eflbeti  oi  Terrattta.'  Dr.  Bma  lA 
besides  this  and  other  works  on  kindred  or  <m  tht  anne  luKjecta^  glreo  «•  a  ««l  • 
*The  Hydrology  of  South  Africa,  or  Details  of  the  fbnner  liydrQgni]ihM  C^ftM^d 
the  Cape  of  Good  Hope,  and  of  Osuses  of  its  preeent  Aridity.* 

Professor  Ernst  Ebermayer's  work,  * l>'w PhyaikaliadieQ  riiiwtiTiiimwi  d^Wiii^ 
beiog  the  'Resultate  der  Forstlichen  Ver«ucli»>dtatioim  im  Fftidliwlih  Biy«^* 
Aidu^enburg.  is  of  later  cUte  (1873)  than  the  UbUogniikloy  |ifddlf  ef  IsM^ 
Colber;,  and  would  not  therefbtv  have  been  refmsd  W  hgr  Ihttt  wiHir  m  H  m^^ 
be  by  all  sub»tH|tient  writers  nn  the  same  snbjeot, 

Pnifesuir  Karl  K<>ch's  '  VortesitngeQ  filler  Deodrotogk^*  easi  tMid  p«H  ti-Mk^ 
devoted  to  the  subject  of  the  '  Influence  of  Woods  on  Ube  Haaltli  of  M*^  t^ 
CHmale,*  is  similarly  of  later  date  (i«75)  than  the  laat  aliliMi  ef  Mr.  MvA*i  tW 
Karth  ns  modified  by  Man's  Action.' 

Latent  in  order  of  time,  but  by  no  means  last  In  order  of  itMffil»  I  «■§  |i* 
Profes«^r  Wellington  Gray *s  *  Notes  on  Tree-Planting  and  thit  WalM^tiv|ifl|if  i» 
Deocan,*  Ang,  1877,  contained  in  the  excellent  15th  Annual  Befiort  of  lielHiBf 
CommiRdoner  for  Bombay,  Dr.  X  G.  Hewlett.  The  inlln<ost  ^m  iJIiMfli  ef  m^^ 
as  compared  with  local  sgencies  ;  of  mountalii  and  moniOOB^  lhn4  ii,  m  oiHpnd  eii 
ttaD*s  pbntaUons ;  and  on  the  other,  the  inflneoee  of  ilka  bmit  pmmlMita  ef  lA 
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>f  Timber  in  Foreign  Countries,  from  which  a  very  large  amonnt  of 
.o©t  a^efnl  information  can  be  procured  for  the  very  moderate 
ibarge  of  elevenpence,  one  penny  less  than  a  shilliDg — a  fact  which 
uld  have  rejoiced  the  heart  of  the  late  Mr.  Joseph  Hume,  If  in 
kddition  to  this  work  we  had  rendered  available  to  us  the  usufruct 
f  Ib9  vafit  experience  recorded  in  the  Blue  Books  of  the  Indian 
^naeliy  and  Saoitary  Departraents,  in  a  volume  of  anything  like 
size^  I  do  not  say  of  anything  hke  the  same  price,  the 
Office  would  add  considerably  to  the  very  large  claims  it  has 
lisbed  upon  the  gratitude  and  acknowledgmentfl  both  of  men 
and  men  of  action  by  the  publication  of  those  invaluable 

I  do  not  propose,  indeed  I  do  not  dare,  to  attempt  to  give  a 

of  the  results  of  very   many  volumes  here  alluded  to, 

it  and  even  absorbiug  reading  though  many  of  them  have 

proved  themselves  to  be.     I  will  not  discuss  the  curious  belief  still 

dnt  in    Spain,  to  the  effect  that  trees  breed  birds,  though 

that  similar  articles  of  faith  are  not  without  adherents  nearer 

,  merely  observing,  so  that  I  may  affront  no  one,  that  it  would 

{he  truer  to  say  that  the  destruction  of  trees  leads  to  the  banishment 

'  birds,  and  thereby  to  the  sexual,  and  in  that  cose  spontaneous, 

eodrmtioci  of  insects.     Nor  will  I  speculate  as  to  wliether  the  hatred 

'a  tree,  of  which  you  will  be  told  in  travelling  in  countries  and 

>  at  home  and  abroad  (even  in  Sicily,  see  Fischer,  he.  p. 

here  the  Celtic  or  other  pristine  ethnological  element  ia  still 

»g  in  the  natives,  is  due  to  a  hereditarily  transmitted  recollec- 

1  ofiba  days  when,  as  the  capitulary  just  quoted  shows,  man  had 

wage  war  aj^ainst  the  forests,  or  a  similarly  transmitted  recollect 

of  the  much  more  recent  forest*Iaws  and  the  feudal  state  of 

contemporaneous  with  them.     Neither,  on  the  other  hand^ 

Bcl  the  eaiiD«b,  m  cottip&re<]  with  the  agency  of  the  huiitftn  inluUlUiitii, 

>  MBploying  tha  two  organic  maiyis  for  dwtmctioii  juit  now  tnenywiivcl, 

|«  back^  cot^  And  barn^'  wiU  be  found  iostructircly,  ihmij^'h  UneSiy,  dmumml  in 

mj*     I  lake  ibU  opportunity  of  Adding  to  this  btblic^t^mpliy  the  hahmm  of  three 

I  wUk  the  conlmti  of  which  I  was  not  ftoriiMuntisd  when  I  wrote  M  above. 

•Way,  Klhiw,  ttnd  Wmmit.  ron  Dr.  tod  Libumau/  1S78.  Thb  little  octavo  b 
oi  tlie  Munich  eeriw  <»f  Science  Primon,  being  Bd,  xnx,  of  '  Die  Naturkfiftd» 
t  Nalurwbi>»narhafUi<  he  VolkAbibliothek.* 

*  Dm  fbrvUi^ien  Verbal  iniM*  Ftankreichs,  von  Dr.  X,  v.  SeckeodorCr/  1879, 

•  Dv  Wald  Ini  NaUonalan  WirthM^haf^lebaQ,  too  Fh.  Ge3r«».*  1879. 
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wilt  I  content  myself  with  simply  repeating  Mn  ManhV  iimaiig 
lip  of  the  matter  in  the  short  way  in  which  lan^  wordi  m  «lla 
(literary  critics  notwithstiinding)  enable  us  to  sam  ap  th«  wmJtkd 
a  long  investigation,  and  saying  with  him  that  (p.  300  Lc)llff 
forest's  'general  effect  is  to  equilibrate  caloric  tDfliie«iC»  wd 
modemte  extremes  of  temperature,'  But  I  will  fin^lf,  vfoi 
this  occasion,  repeat  what  I  have  often  heard  nay  late  and  iB«k- 
lamented  friend,  Mr.  Wra,  Menzies,  the  author  of  the  ■pkaAll||^ 
illustrated  book,  •  Forest  Trees  and  Woodland  Scenerf  at  itmkA 
in  Ancient  and  Modern  Poets,'  say,  to  the  effect  th»l  Eii|Ela&l  il 
after  all  as  well -wooded  a  country  ns  probably  any  other  dviB«l 
one  in  the  world,  adding  that  Sir  John  Lubbock  has,  M  I  lliilli; 
either  in  some  volyme  which  he  has  contribnt4?d  to  acienoi^eril 
some  retuni  which  he  has  extracted  from  Parltameni,  d^UflM 
the  same  fact.  And,  remarking  that  if  w*e  couple  with  thi^  bek  ik 
consideration  that  this  favourable  numerical  rcprest^ntaticm  of  ttm 
is  not  due  to  the  existence  of  large  forests,  we  find  tbemii  aa  tB»- 
tnition  of  the  working  of  certain  peculiarities  of  oiir  anciil  ttl 
political  coudition  as  compared  with  those  of  other  cooiitri<c«,  triiiil 
I  leave  to  your  consideration ;  I  pass  on,  Bccondly,  to  mr  a  ft* 
words  as  to  the  influence  which  trees  exercise  in  the  way  cfmaHif^ 
ing  climate  locally  by  means  of  their  leavefi.  Cliiarly  Uiia  00^ 
fairly  under  the  title  of  roy  lecture.  Man  can  cut  donra  '  Uie  foet! 
fir-trees'  ond  other  trees  too,  *  Laubholzer'  as  well  ttB  ^ NmAAthtti 
of  an  entire  couiitr}';  he  can  burn  them,  and  by  hie 
goats  and  cows  and  camels  he  can  prevent  their  suekiini  and 
seeds  from  replacing  them  by  fresh  plants.  What 
follow  when  the  square  area  which  a  tree  in  full  leaf  r^pfeaqftiit 
abolished  ?  Firstly,  whatever  else  may  be  disputed,  theiv  cut  W 
no  doubt  the  loss  of  tliis  square  area  means  the  losa  of  a  mj 
sidcrable  area  upon  which  dust  and  parficuhjte  matter  can  h«  oi 
jujd  filtered  out  of  the  atmosphere.  The  more  sticky  tha  laanstf 
course  the  more  perfect  the  interception.  And  as  modem  tavcili- 
gntions,  such  as  those  which  Jlr.  John  Simon*  C.B*,  qaed  la  I 
carried  on  whilst  in  the  Medical  Department  of  the  Privy  Cm 
Office,  have  tanght  all  those  who  have  ears  to  hear,  even  if  oiot 
eyes  to  see,  that  the  germs  of  many  or  most  infoctdoiia  diwawi 
parlicttlaU^t  we  can  understand  how  it  is  that  tram  ao  ■ 
*  We  hate  nicfa  Aooottntt  Croto  BAvenaft  And  Btyrotttt  ttam  tb*  fiMi  mi 
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Quarters  of  the  world  we  have  more  or  less  well-established  histories 
If  belts  or  curtains  of  trees  protectiDg"  towns  from  malarious  and 
l&ti-aanitary  influences. 

Seecmdiy,  though  doubt  may  be  raised  (e.g.  by  M.  J.  Belluceij  cit. 
Athenaeum^'  March  14^  1874,  p,  360)  as  to  the  giving  off  by  trees 
if  ozone  into  the  air,  there  can  be  no  doubt  as  to  another  mechanical 
Liesides  the  one  already  dwelt  upon  in  the  way  of  breaking 
force  and  the  fall  of  raindrops,  and  thereby  preventing,  pro  tanio^ 
over-rapid  flowing  away  of  such  rain  and  the  over- violent  wash- 
atrny  of  the  soil.  Simple  as  this  action  is,  it  is,  when  coupled 
liib  the  action  of  the  roots  and  their  spongioles,  to  which  it  gives 
fairrr  chance  of  coming  into  play,  one  of  the  most  important 
Kich  a  tree  in  leaf  exercises.     Finely  divided  rain  sinks  into  the 

^«il  lodM,  and  frum  Gui&na.     Lord  Mark  Kerr  (ttee  *  Re|^Qrt  on  Measures  Adoiitcd 

Birriliry  ImprrrTementa  in  lodia  for  June  1871  to  June  1872/  p,  14)  did  luuch 

in  Dcllii  in  1S64,  and,  on  coming  eight  yearH  later  to  tftke  stock  of  the 

<i  tUi  hygienic  work,  was  *bJe  to  persuade  himaelf  that  the  almoet  entire  dis- 

of  the  Delhi   boil  wM  due  to  thii  particmlur  CAtue.     But  the  Indian 

hnd  to  report  in  the  suooeeding  year's  volcante  of  the  SAUie  8eriei»,  p.  17. 

bad  not  reoeiTed  from  the  authorities  they  had  consulted  '  reliable  data  to 

any  general  canoloflionB  being  drawn  as  to  the  effect  of  trees  and  vc;gt:tatiou 

•i,*    StiU  they  proposed  'to  institute  a  more  particukr  inquiry  into  Iho 

and  to  smbmit  a  Report  on  the  investigatlona  in  due  course/    17 pen  thU 

tomeihing  may  be  found   in  Mr,  Menziea*  'Forsst  Trees  and  Woudland 

U*  ^^7$^  V*  '^**  1- ''-  ihiqm  ab  ipso  atieiorf  neenm  a  me  diata.    Since  tha 

of  Mr.  MeDsie«'  work  the  Ittemture  retattng  to  the  Euml^ptut  fflobyiitt  li 

hr  *piiiging  the  nuwholeaome  air'  has  attained  n  great  development* 

to  ba  reoommended  is  a  paper«  '  The  Eucalyptus  near  Rom**/  by  Dr»  R. 

F.RJS.^  published  in  the  *  Proceedings  *  of  the  Literftry  and  Philosaphical 

of  Mandieilerj  vol.  xt.,  No.  9,  pp.  ]50-i<(4,  1876^  as  also  some  papers  in  the 

Medk»l  Journal/  February  1878,  and  May  1S79,  pp.  1053-1055,  by  Dr* 

what  is  better  e?en  than  good  memoirs,  good  progress  has  been  made  m 

«f  aetttally  planting  this  tree  by  no  less  conspicuous  warriors  than  Garibaldi 

Boroait  manhes,  and  by  Sir  Garnet  Woladey  in  Cyprus.    I  have  not,  however, 

■By  ftirther  development  of  the  oae  of  the  Hdiantkvg  annuus  as  an  anti- 

nor  of  the  ado|ition  of  Mr.  Meniies*  r&eonunendations  of  the  employ- 

ef  the  boree<heetnut,  the  eycamore,  or  the  baUam  pophkr  and  white  poplar  for 

{nifpoae.    To  the  referenoes  given  L  o,  may  be  added*  as  irpeaking  in  the 

Beoqoerel,  'M^m.  Institut/  xxxv.,  1866,  p.  444*  and  Boudiii,  'GiSagraphia 

M^icales,'  voLi  p.  339.     Much  has  been  written  by  the  two  bsitf 

wHtm  on  the  decincal  action  of  trees;  I  will  quote  the  following  se&tenoei 

Lbe  Later  of  the  two,  Uo. :   '  Etifin  le  d^boisemeat  doit  dtre  oonsld^r^  oonune 

k  la  destruotion  d*un  nombra  dt  pafiwtonnerree  ^al  au  norobra  d*arbfiB 

;  c'eet  la  modification  do  T^tal  ^Uotrique  de  tout  un  pays  ;  o'esit  I'aixmmii- 

,#as  4as  dtfmeiita  iadispensahles  k  la  formation  de  la  grAle  dans  une  locality  oil 

o»l  SUtm^ni  ee  diwipait  lu^vitAblement  par  Taotion  silenoieuie  ei  Inoestanta 

Lai  obaervations  viennent  k  Tappui  de  ces  d^nctiatiB  thtoiqnea/ 
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soil,  whilst  rain  which  fells  in  larger  masse*  mmt  off  ia4  fini 
torrents.  The  roots  making  up  an  interlacing  fibrillar  tmm  hf 
their  miiltitudinouB  divisions,  entangle  and  detain  llit  naMi 
which  comes  to  them  in  capillary  columns*  and  frwn  Hit  ksM 
sponge  which  they  thus  come  to  rcpre^cntf  they  dole  or  imie«iii 
rations  the  supplies  necessary  for  keeping  springs  and  aliwiiB  la 
constant  and  i^erennial  volume  *. 

It  is,  I  must  Bay,  a  considerable  marvel,  that  npoti  a  third  tm^ 
tion  of  that  part  of  a  tree  which  man  can  affect,  either  hyhm  im% 
hands  or  througli  the  intermediation  of  bis  domestic  aniroalt^vift 
the  greater  results  in  the  way  of  mischief  at  the  kiil  eoH  4 
labour  to  himself,  so  much  room  for  dispute  nnd  doabi  AtmV  i0 
he  left  open  by  the  botanists.  Upon  this  thinl  fnnctioB  «f  Ikl 
leaves,  their  power  as  evaporators,  the  most  importmnt  perlmfi  rf 
all  their  functions,  both  as  regards  the  tree's  own  ecoDomTtQil  • 
regards  ours,  it  is  little  less  than  marvellous  that  a  VtvAmtid 
Botany  should  have  to  writ-e  thus  in  1875.  Professor  Koeli«lt#» 
ever  ('  Vorlesungen  iihir  die  Dendrologie,*  1875*  p*  2^),  fdlomf 
Ebermayer,  l.c,  p.  183,  says:^ — 

*  The  <iuostion  of  the  evibp'>miIoti  of  water  Uiruu|fh  tli<  tiiniw  «f  m  pbit  Itnf 
like  the  qnestion  in  me*Jieine  of  the  trefttmeat  of  dJi^iiiii  Tb*  fn^g  ikmh 
written  Hbout  n  diieMe^  ftnd  ibe  more  we  hsva  so-cnUod  IwftJIihIa  tmtmtim  mmm' 
tiiended  for  it  one  after  the  other,  the  leu  do  we  get  of  may  real  kavwlalp  ^  ^ 
There  u  scarcely  n  single  point  in  the  life  of  »  plant  on  whlait  mi  anck.  eal  wh/i 
uftt^n  m  much  tbit  10  intrinsically  self-con trxdictory,  can  he  ■yeffilled  tm  W^^f^i* 
wntten,  m  this  point  of  eTaporation.  WhiLii  Unger,  and  indeed  eartiite]^  wMl^^ 
on  hifl  tide,  owne  that  a  anrfaoe  of  (no  much  \)  water  |£iv^ee  olT  by  wwwftmi^m  4m 
iimm  as  much  a«  (an  equal  iurface  oft)  a  tre!«.  Sohleideii  mjfm  lint  ott  the  ^iMf 
the  tree  gives  off  throe  timei  aa  much  ai  the  open  eitrfaee  of  wai^V 

It  is  true  that  Professor  Koch  goes  on  ta  mj  that  Devsthda^^ 

*  It  Is  of  couree  |>o»ible  to  CEsagg«imt«i  the  preventire  fiow«r  of  flwrignitapi>  *  ^ 
other  benefidel  agendeK.    If  a  monntatn  it  siifRdently  hlfh,  « 
by  sea  breczee  as  yet  imdoprived  of  the  full  propoftion  of  ra 
latitude  can  srive  them*  you  will  have  from  tim€  to  Hmi  d«iAn 
down  their  Kides,  however  well  Wf»oded  they  may  bm     Ba4 
occurrence  only  in  a  weU-wc^Nied  moan  tain  on  n  oounlfy^  la  a  vstr  oasBSBS  ^  ^  * 
dinLrict   where   the  charcoal  ^burner,  the  wood-m«rchaAt«  aiid 
aUowed  to  have  their  wasteful  will  uodbooked.    HooMfs  Uiiea. 
that  boweTor  strilcing  the  plMSKMoaBaB  be  Juwulbui^  II  « 
eomnoii  aa  fbe  complaEnta  with  which  my  many  ot  Uie 
prove  it  to  be  now  in  so  man;  oountriei  in  Eurvpe  a&d 

'  Tlie  German  wordv,  which  I  have  not  att«mpied  la  tnmdala  ^dls  1 
as  follows: — 

*  Mit  der  Verdnnstung  dee  Waaaers  dnrch  diie  Pflaaie  gehi  as»  via  la  * 
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also  has  said,  siicli  ol^servations  and  the  results  deJiiced  from 
have  a  scientific  value.  As  it  seems  to  me,  they  have  not 
only  a  scieDiific  value,  a8  all  observations  which  are  reducible  to 
Veights  and  measures  have,  hut  that  they  have  also  a  very  distinctly 
iqppreeiahle  practical  value  and  applicability. 

Anybody  who  will  read  the  account  given  by  my  friend  the  Rev. 
Bichard  Abbay  in  *Natnre,'  May  i8,  1876,  of  the  formation  of  a 
lake  in  a  district  in  Australia^  150  miles  from  Sydney,  and  2000' 
above  I  he  level  of  the  sea,  subsequently  to  the  destruction  of  the 
woodlands  round  about  a  particular  area  of  depression,  will  be  eon- 
▼tnced  that  this  occupation  by  water  of  what  had  been  habitable 
land  was  not  only  posterior  to,  but  caused  by,  the  disforesting 
operations  of  the  various  agents  specified,  namely,  squatters,  grubs^ 
cattle,  sheep,  and  opossums,  not  unaided  by  disease  of  the  trees 
themselves.  The  surplus  of  the  water  forming  the  lake  corresponds 
to  the  enormous  quantitative  disproportion  between  the  evaporating 
surface  which  it  exposes  when  thus  collected,  and  that  which  it 
would  have  exposed  when  dispersed  through  all  the  myriads  of 
leaves  which  man  and  his  allies  had  destroyed  \  It  is  not,  however, 
naceaaary  to  take  such  a  long  voyage  as  that  to  Sydney  to  get  an 
itnnuBtakeBble  illuBtration  of  the  evaporating?  power  of  leaves.  This 
power  can  be  illustrated  e  eotttrano  by  observing  the  construction 
OD  the  treeless  Yorkshire  or  other  English  wolds  of  the  perennial 
so-called  *  dewponds.*  It  is  not  even  necessary  to  travel  tn^  far  as 
the  nearest  down  or  wold  to  make  this  observation,  and  till  in  the 
iiece^^sary  details  as  to  extent  of  feeding  ground  to  catch,  and 
puddled  ground  to  catch,  the  rainfalh  A  very  simple  experiment 
with  plants  no  farther  to  fetch  than  cabbages,  will  show^  as  Pro- 
fessor Wellington  Gray  tells  us  (be.  supra,  p.  10),  that  3000 
gquare  inches  of  their  succulent  leaves  will  give  off  as  much  as  a 
pint  of  water  [jcr  diem* 

It  may,  however,  be  fairly  objected  that  the  rate  of  evaporation 

iiiit  lion  KrankhdUm.  Je  mehr  <lber  eit)«  Kmnkhclt  g««ohri«ben  ImI  uiul  jo  m«hr 
lameh  uml  vuich  ftogvnannie  untrtigliche  Mittrl  i^tnpfohlun  wurlen,  urn  no  weni^er  fit 
dm  c£rkiuint*  R&um  mdcliie  fiber  einen  GegensUnd  uu  kberulen  Pflioixe  eo  vieU  uad 
SWAT  oft  «ifjAi)der  widers|ireclitm(l<st,  geschrieben  woriien  sein,  alt  lUnir  die  Verdun- 
•lioiff.  Wiihreod  Fttgcr,  und  xw»r  wobL  mft  Recbt.  UcbAoptet,  dium  etna  WA«ior1l»oh« 
drtS  lU  to  Tjel  %*6rdui]iietf  a1i  der  Bnum,  m^  ScMcidciit  (bum  umgckcUrt  diever  drol 
Mai  wo  Ti«1  veni Quite  aU  die  offene  WattaerflacLo.' 
'  Sm  alio  Ebcnnayer,  I  0,  pp,  1S4,  185. 
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observnble  in  an  isolated  mass  of  leaves,  or  in  a  sin^  inlaiii  tut 
does  not  g^ive  us  a  mt^asure  of  thu  rate  at  which  the  ame  fnom 
will  go  on  in  a  wood  when  the  exposed  and  evaponting  for&ot  ii 
relatively  m  much  smaller.  And  this  difficulty^  which  Iiei  in  Iki 
g-eometrical  nattire  of  the  case,  may  account  for  the  gral  diK 
crepancies  in  the  estimates  which  various  writers  have  giveo  uf  ike 
amount  of  watery  vapour  given  off  by  masses  of  wood  '. 

It  must,  however,  be  allowed  that  the  cases  in  which  the  altim 
down  of  trees,  and  the  consetjuent  putting  into  ab^aooe  of  tk 
fuuetions  of  their  leaves,  have  been  followed  by  the  drying  fl|^  d 
springs,  are  much  more  numerous,  even  if  they  am  iM>t  betlw 
established,  than  those  in  which  the  reverse  effect  has  been  reeocU, 
OB  by  Mr.  Abbay.  The  explanation  of  this  apparently  self-AiiU^ 
gonl^ing  or  capricious  operation  of  the  same  priinaiy  came  k  Ml 
far  to  seek.  When  a  tree  is  cut  down,  the  area  once  protoetod  hf 
its  leaves  is  exposed  to  the  uneounteracted  action  af  tlie  watamm 
fiun,  and  rainfall  may  run  off  it  when  thus  hardened,  jttsi  ni  il 
off  an  iraperfectiy  thawed  surface  in  the  springs  Of  mxy  sink  i 
into  chinks  and  fissures  which  that  ex]Kisure  may,  and  very 
does^  produce,  and  in  either  case  such  rainfall  is  lost  to  the 


^  Fn^feflcMjr  Pfaffj  for  example  (at.  Kbentuijer,  te.  p,  tS6),  giir«  «■  ijo  k^ 
graintiieft  as  the  entire  amount  eTApomt^r!  by  an  oak  iriUi  TocayOOO  li^vi^  mAd% 
Bqiinre  8urfxM;e  of  3325  mtU.  during  the  period  from  May  iS  to  Oolobsr  |L|. 

YaUUnt  (oit.  tbid.)  gives  the  amount  of  watury  vap<jur  givsii  oflf  by  Ml  mk  tt  M 
metres  height  and  2-63  ml^trefl  girth  at  a  hi^i^ht  of  i  m^lzv  ahowm  Ih*  gnnmL  m  mm 
kUogrammeii  on  a  fine  day. 

Hartig  (dt.  ibid.),  the  author  of  a  *  Lehrbuch  fUr  Fontiir,*  8l«tlgvl»  tS<(i.  olaMi 
thiit  a  Gemukn  morgen  ( »  3'3^95  acsw),  carrying  a  thonwod  !<««•  of  atat  4iSatf 
kinda  of  oonlfera  and  bruiMl-leaTiid  lr«6a  of  twenty  yaafa*  planiim^.  iilija  4^ 
during  the  period  of  vegetation  3000  poundi  weight  of  waters 

Professor  Fre«twtoh,  in  hii  'Water-bearing  Strata/  t95i,  p^  itt,  fHwi  nil* 
«itimat6  for  the  amount  of  watery  vapour  given  off  by  ihm  loavM  of  *a  Mvtf 
avenge  sise  *  two  and  a  half  gallons  per  diem, 

Mr.  Lawea  (cU«  in  loc.}.  from  *  Journal  of  Hortieultwil  Suoiotj,'  v«t.  ▼•  |CL  i^ 
gives  ua  as  a  foundation  tor  an  eatimnte  of  the  reUtionf  bctwtwi  til*  mtmomtt  <C  ^^ 
taken  in  by  ves^e table  organ iama,  with  the  mntben  it  held  la  oolttliottt  aa^  ^  *^ 
retklue  thence  extracted  and  retained  by  the  planti  for  ila  !»••  ot  tm  omK^  *^ 
mont  to  the  effect  that  three  planta  of  wheat  or  barley  gave  off  I J  gaftMu  $t»pti^ 
of  wntor  for  every  grain  of  aolid  residue  in  the  adult  plant. 

Uetlriegel,  on  the  other  hand  (cit.  Ebermayer,  L  c.  p.  iS;),  giira  IM  §m  UiMliBM 
that  for  the  pr«)duction  of  1  lb,  of  dry  barieyooma,  700  Iba.  of  «ral«r«  Ufav**  ^^ 
Wftt«r  •vapormted  tram  the  aoil,  are  all  thai  b  niBijamy»  aad  tibai  mikm  car^Ua  Itfi 
lb«!r  demaadi  Umited  within  aoBiewhat  aimibur  pnpcrdona.  ImiamUMm  widm  ioa* 
eommoda. 
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ni»d  fonntain.  If  the  water  tlius  tlirown  upon  the  snrface,  thus 
modified,  finds  its  way  into  a  basin  proi>erly  proportioned  as  to 
eobic^I^  as  to  square  area,  and  as  to  water-holding  power,  we  may 
Iiave  a  lake  formed,  as  in  the  ease  related  above  by  Mr.  Abbay,  It 
kj  of  course^  more  usual  to  find  one  or  other,  or  two,  or  all,  of  these 
fiiroQrable  conditions  wanting-,  and  in  the  more  numerous  class  of 
we  find  that  the  diminution  of  wood  and  the  diminution  of 
go  hand  in  hand.  1  would  go  further  than  this,  and  aver 
the  diminution  of  wood  and  the  diminution  of  water  in  the 
ihape  of  ice  may  not  only  also  go  hand  in  hand,  but  may  also  be 
aa  cause  and  effect.  M.  Yiollet-le-Due,  in  his  delightful 
on  *Mont  Blanc/  1877  (translated  by  B.  Bucknall,  pp,  341 
$53%  ^^^'^  ^s  ^'^^^ — 

'  Allhotigh  the  ^Ucteni  hnvu  1>een  tending  to  diminish  for  tbe  la«t  forty  years  tti 

hat  rmpid  ratio,  which  wouhl  m^m  to  Indicate  an  elevatioa  of  the  mean 

■iwv,  tb«  fore»t»  *re  quitting  the  heights  where  they  »till  liugered,  to  tftke  a 

■itidii.     Te  there  any  eontiejritjti  between  these  two  result*  1     We  shall  not 

iironr  to  solve  the  problem/ 

It  i»  a  little  presumptuous  to  address  oneVself  to  it  after  this  deter- 
not  warning.  Still  M.  Vi<dlet-le-Duc  has  (h  c.  pp.  339,  377)  shown 
Hi  that  the  destruction  of  the  forests  I8  abyndimtly  explained  irre- 
ively  of  any  inorganic  agency  by  the  mischievous  action  of 
working  as  a  goatherd  and  a  woodcutter.  His  descriptions  of 
tliese  0{>enitioDS  are  couched  in  language  of  real  pathos  and  eloquence, 
littt  scientifically  it  shows  us  that  we  need  not  look  for  any  other 
cause  for  the  disappearance  or  shrinking  of  the  limits  of  the  forei-ts. 
The  spmoGS  and  the  larches,  for  such  are  the  treea,  being  thus 
destroyed  b}'  the  •  essentially  destructive  power '  of  man,  how  can 
their  destruction  be  shown  to  entail  the  diminution  of  the  glacier? 
I  think  the  loss  of  these  trees  as  evaporating  agencies  may  he  taken 
\  a  vera  a4:  mfficiens  cama  for  the  diminution.  A  great  deal  of 
ucli  intereat  has  been  written^  upon  the  ditlerence  in  tbe  amount 
gf  watery  Tmpoor  given  off  by  various  trees  and  by  the  ceTmlia» 
irfaieh  last,  and  amongst  which  Inst,  as  might  he  expected  from 
ir  deep  roots  and  the  amount  of  their  Stoffwtchftl^  wheat- plants 
quantitatively  pre-eminent.  But  for  our  present  purpose  it 
Boffident  to  ]K)int  out  that  the  rays  which  strike  on  the  mass  of 
glacier  are,  to  aay  nothing  of  the  other  conditions  of  disadvantage 
Whidi  such  a  mass  opposes  to  them,  enormously  outnumbered  by  the 
«  See  Vogei,  Pfaff,  and  Hartig,  dt  £baiii»7er,  L  c,  p.  185* 
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rays  which  strike  on  the  needle-shaped  leaToa  of  aa  i 

of  ordinarj  acreage,  made  up  of  8Uoh  trees  80  the  qmoe  or  \ 

larch  I  and  the  vapour  which  is  thus  set  tree  into  the  entiit  dr* 

cumanibient  atmosphere  alike  o(  glacier  and  of  wood,  adi  mtA 

potently  in  several  ways  in  the  direction  of  saviiig  the  j 

wasting. 

On  the  other  hand,  great  as  the  influence  of  the  evajic 
power  of  trees  and  forests  may  be  shown  to  be  in  some 
it  is  possible   enough  to  overrate  it  us  regards  such  more  tlaa , 
localised  matters  as  the  increase  of  the  rainfall. 

'  It  18.'  BaT»  Dr.  Brandia  (*Oo6a]i  Htgtiwft^'  Oct,  1871,  p.  304),  *  ik  whidj 
notion.  enterUdn^  by  umjay  writen  wbo  are  competent  to  ju%e,  tJial  £ 
the  rainfall^  and  that  the  deotidAtioii  of  a  country  in  a  warm  rlimafrtr  Mmkia^^  ^ 
moiBture.  Ikliich  of  what  in  known  regArding  the  hiiilory  and  tlie  ^Jil^J^i■'ul  ibilcif  tit 
ooontries  round  the  Mediterranean  aeema  to  luppoit  this  tbeofy,  but  il  Ium  Ml  ft 
been  established  by  concluidve  eridence.* 

The  important  point  seems  to  be  that  in  inauHUnnM  tht«  iaflotiict 

may  count  for  somethiog  considei-able,  whilst  in  the  plainly  1 

soever  well  wooded,  trees  can  act  only  as  do  other  good 

the  way  of  precipitating,  not  wind-borne  moving  vaj>our,  bfrti 

dew. 

Mr.  N*  A.  Dalzell,  in  the  Report  on  the  Siad  Forest  igr  1*5?^ 
I  860,  observes  (par,  31)  : — 

'  Altbougb  It  wonld  be  too  bardy  an  aMertion  to  aay  tbai  tike  iililtnfn  nf  iw^^ 
Sind  cauan  any  increase  in  the  Uil  of  rain,  they  oerlaukly  do  ■>  oft  the  a 
tops  of  mountains;*  and  par.  35  :  'In  enumeratitig  the  beosfila  derirad  \ 
I  tnake  bere  no  use  of  the  fact  that  foreiitB  attract  rain-clouda.  b^caiias  t  ila  mtk  i 
it  applicable  to  plains,  and  because  it  is  not  yet  clear  that  cauaoi  at*  nsl  nlrtdUi  ft 
effbotSr  ^*t  i>*  ^rhether  it  is  the  rain  producer  forests,  ur  forerta  wlllak  fBokm 
mod  oartalnly  no  inhabitant  of  Sind  would  oonsidej:  it  ivgitintato  to  d«tjd«  1$a«t  1 
a  country  is  ooverefl  with  wood,  therefore  it  is  wet/ 

It  is  satisfactory  to  be  able  to  add  that  the  result  ot  Fr 
Ebermayer's  prolonged  observations  in  Bavaria  has  bfOQglll 
to  the  same  conclusions  as  those  of  Dr.  Dakell,  carried  cm  ia  tk 
very  alien  Eurroundings  of  Siad.      Dr.  Ebermayer^s  wcirdi  on 
subject,  used  in   summing   up  the  results  of  bis 
(l.  c*,  p.  20a)  : — 


'Auf  Gmnd  onaerer  Untenncbungvn,  gUub9ii  wir 
Hebmen  xu  ddrftm,  dass  in  Ebenen  von  gleicbem  aUgemaioatt  { 
des  Waldes  aof  die  Regenmenge  jedenfalla  ^ebr  gering  ist,  und  dasi  m  ftM^  iftf  A 
prooeoiiscbe  RegenTeiibeilung  keine  Einwiricti^g  bat.  Mil  dv*  Bk^dia^  ^tm  A 
Mttereeoberfliicbe  nimmt  die  fiedeutung  dos  Waldas  bccU^kh  ftvfaiei  BbiiiMB  ^ 
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(  HI,  tr  hfti  rJwiliiHi  loiGflibiifB  •»«■  grAi 

fliatever  the  physical  principks  involved  we,  snjbodj 
tifiU  illastratioiis  of  ttem^  irbo  will  otMerre  in  m  moanUaiioas 
let  how — 


boir 


*  Tl)«  •wiCDttlog  ▼Bpcpor 
And  kit/mm  domlj  dimini 


atfcmt  the  gkn. 


*  Tb«  ligbl  cloiid  RDOnlden  oo  Um  lamnar  <nf  V 

Ellecting  that  the  phrase  '  Raucfaea  der  Wilder '  is  used  for  the 
liar  phenomenott  when  produced  by  trees,  or  who  will  finally  in 
a  lowlaDd  or  other  coantry  stand  and  stady  the  fiost  as  it  hangs 
on  to  such  a  tree  as  the  birch  oflen  long  before  it  has  begun 
hiten  the  ground  around  it. 

inoo  writing  as  above*  the  *  Observations  M^t&>roIogiqne8  faites 
77-1H78/  by  M.  Eiuitrat,  published  by  the  French  '  Ministire 
Agriculture  et  du  Commerce :  Administration  des  Forets/  1878, 
come  into  my  hands*   This  author,  with  the  results  of  M,  Ma-^ 
's  eleven  years^  observations  at  Nancy  (for  which  see  his  '  M6- 
e  Comparee  A*^rieole  et  Foresti^re/  published  under  the  same 
February  1878)  before  liim,  as  also  the  results  of  four  yeaiV 
ions  in  the  Forest  of  Halatte,  and  of  three  years  in  the  pine- 
woodji  of  Ermenonville,  has  come  t-o  the  fi>llawin*j  concluBions, 

i.  That  when  it  rains  more  rain  falls  over  a  woodtd  than  over  a 
non-wooded  area,  and  that  whilst  trees  of  all  kindii  possess  the 
of  condensing  vapour,  broad-leaved  trees  produce  less  effect 
is  produced  by  the  narrow-leaved  Coniferae  (pp.  14  and  16). 
iL  That  as  regards  the  hydrometric  condition  of  the  air,  the  air 
0¥W  a  wooded  area  contains  more  watery  vapour  (p*  18)  than  that 
arrr  an  unwooded  area,  but  that  the  coniferae  have  more  watery 
vspour  in  their  circumambient  atmosphere  than  the  broad-leaved 
Uwm»  M.  Fautrat  expresses^  or  rather  expands,  this  fact  in  the 
frvn<^MMr  rr  wordii  l^ 

^t;r  t^MMilind  ill  tlie  air  WW  rktble  m  Mn  mt«t«,  mw  ib4»old  tee  the 

mritli  •  rut  nctmu  of  moiirtitr^  and  mrovnd  tU  OoallWi*  Utft 

txmn  msrkod  thma  aver  lbs  tiroidts»v«d  Irat*.    Witai  b  iht 

4  UiM  vafourt    Dm  it  oom*  fruni  Ihm  toil;  it  ii  1^  rvult  of  •TaponAloB 


Teiti^jna,  *C£iioiia.* 
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IroQi  tli6  leaves ;  or  !a  it  due  In  the  Conilerae  to  thm  aetaaa  of  IIm  <boiiM«^ 
which  kbe  wborls  of  their  la&veei  develop  every  jreftrf  Tk»§  It  m  tompk 
»hiek  ihe  preteHt  daUt  of  phy^icil  tdenct  do  no$  entUU  m§  t^  an»mtr»  Ob*  tisif  * 
cah  tay,  and  that  is  that  the  transpiratton  of  the  l^ktm  et^n^i^  by  llMlf  |iifiJiw  ilii 
phenomenoa.  For,  as  a  matter  of  fact,  the  tranflpimtiOQ  In  CbtiilcnM  fe  Imi  mUn 
th»n  it  l»  in  bruiid  leaved  trees.  This  fact  has  been  ouule  cUu-  by  IL  GfeirfiMi  ii 
hh  *'  E^iiais  historiquea  et  critiqaea  »iir  U  TK^rio  de  U  NutiHtloo.**  (IL  fb«M 
might  have  added, '  as  also  by  Ha^e<,  cit.  BousMlngault,  "Anti,  Cbim*  «^  Pb|«k**«fr^«. 
tom.  xiil.  1S78,  p.  314,  and  Sacha,  *'  Handbiich  der  Exp,  PhyelokgU  d«r  fiem^* 
1865,  p.  2i$.')  It  then  follows  that  if  the  vapour  of  water  disolved  ia  nckfMi 
abundance  in  the  atmosphere  enveloping  the  pinee  wtm  tli«  rmtdt  ol  tb«  crmpnlls 
from  the  trees,  this  phtsnomeuon  ought  to  b«  much  more  ctrtkin^  ttrwthmnmmwmia^ 
by  the  broitd -leaved  treea  than  in  that  made  up  bjr  the  Cofitferae,  wbiki  MHtftita 
showii  that  exactly  the  contrary  ia  the  actual  fact.  We  mu»t  thev^ore  iigrilM  la  At 
aoil  and  io  other  unknown  ca^iu  this  remarkable  property  whidi  phm  hanv  4 
attnM2ting  watery  vapour.* 

If  it  had  appearcil  from  M.  Fautrat's  tables  that  Ihta  exoc«  cf 
watery  vapour  was  more  marked  in  rainjr  thau  in  drjr  %\mg^  ft 
woulil  have  been  easy  to  explain  the  fact  by  Bering  to  oitrMiw 
the  all  but  infinite  area  which  the  Bne  films  of  water  clothiii|f  tfvij 
needle-shaped  leaf  of  a  coniferous  tree  would  make  up  and  oleriv 
evaporation*  For  the  leaves  of  our  common  Coniferae  Wi?i  reftdilf ; 
and  it  is  owing  to  this  property  I  apprehend  that  they  inteixepCii 
much  as  one-half  the  rain  which  falls  upon  them  In^fore  it  rtaAi 
the  ground,  whilst  broad4eaved  trees  intercept  but  one-third.  Bd» 
as  it  appears,  tht'  Coniferae  possess  the  hyg^rometric  Jidvmatigtt ibI^ 
pendently  of  the  rainfall.  And  I  have  to  say  that  the  phenomfloeiii 
question,  needing,  as  it  thus  confessedly  does,  eome  additioiial  iiplwi 
tiou  besides  and  beyond  that  which  our  usually  accepted  views  fining 
appears  to  me  to  become  more  intelligible  by  reference  to  the  ih&sirj 
as  to  '  The  Cause  of  Rain  and  it45  Allied  Phenomena  *  which  WM|i^ 
before  the  world  in  1 839,  and  subi^equently  published  in  %  ^BfualB 
volume  twenty  years  later,  by  Mr  G.  A,  Eowell.  Thia  iheorjraif 
I  think  be  stilted  as  follows,  the  author  of  it  having  fli|^tly  mfi* 
fied  it  in  1872,  and  reat-ated  it  in  a  'Brief  Essay  on  Metcofofaficd 
Phenomena/  published  in  1875.  lie  supposes  that  the  muhwln 
of  watery  vajmur  are  completi4y  enveloped  in  a  coattn^  of  ilMtriolfi 
to  which  they  owe  their  buoyancy.  This  coating  and  ihui  hooyi*? 
he  supiN>ses  to  increase  and  decrease  in  ratio  with  the  %m^fetlam 
of  these  molecules.  Efficient  conduction  therefore  of  ekwtrieify  ^ 
euStce  on  this  theory  to  precipitate  watery  vapour  either  a»  nua*  ^ 
as  dew^  or  as  mist.     And  I  apprehend  that  >[r.  Rowell  vaaU,  ii 
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iCe  with  his  oira  tbeorj,  look  npoii  a  fir-tfte  when  fihrooded^ 
Fantrat  has  described  its,  vrith  a  fUSefeDlialljr  Ihiek  envelope 
of  Tapoar,  as  having  thus  clothed  itself  hy  viitoe  of  the  attractive 
eflect  of  its  myriad  points.  For  eketrieity  teodiAg  oonstantty  to 
an  cqnal  dtstrihution,  so  fast  aa  the  amdiaige  of  electrictty  on  Uie 
part  ich^s  of  vapour  nearest  the  tieea  waa  earned  awaj,  so  fast  woold 
the  hnlanoe  be  redressed  bympplyfi^m  the  partides  more  dtstantljr 
And  thus  in  aoooidasce  ivith  this  theoty,  particles  of 
ry  vapour  would  be  constantly  aeUing  in  the  dijiectioo  of  the 
conducting  and  attracting  leaves  and  twiga.  Beci|uerers  view, 
already  quoted,  according  to  which  llie  pligns  of  hail  which  has  so 
often  ^  heen  observed  to  follow  apon  tlie  desUvction  of  the  woods 
of  a  country,  is  to  be  ascribed  to  the  loss  of  the  lightning^-oonductors 
h  the  cut^own  treea  lepreseoted  whik  standings  and  to  the 
,ce  consequently  of  the  iomianl  thoi^  inaeiisiUe  dissipating 
Bgeney  of  the  trees,  appean  to  nae  to  duiw  Ibai  be  waaM  doobtkas 
have  allowed  that  Mr.  RoweD's  theory  contains  some,  at  least*  of 
the  elements  of  the  true  and  oomplele  tbeoiy  of  rain.  It  is  not  for 
me  to  meddle  with  memoiri  in  wbidi  neither  living  animal  nor 
living  vegetable  organisms  are  cooceroed,  otherwise  I  might  have 
faftiied  to  Lord  Rayleigb*s  paper  in  '  The  Pfoeetidinga  of  the  Royal 
Boeisly/  March  13th,  1 879,  pp.  406, 409.  Bot  as  rsgards  the  views 
they  brought  forward,  and  to  a  considerable  extent  as  regardu  the 
whole  question,  I  scaroely  feel  myself  to  be  in  a  position  to  give  any 
decided  opinion. 

That  tryes,  like  other  beneficent  agenciea»  do  not  fiul  to  benefit 
ttemaelves  whilst  thus  benefiting  the  world  at  target  n>*y  be  well 
ga4b€fvd  from  the  following  passage  from  Professor  Orandeaa*s 
work  now  in  course  of  publicatioti,  *Chimie  et  Physiologie  ap* 
pliqn^  ik  TAgricolture  et  i^  U  Sylvicultufe^  J^79«  Pt*  I«  ^  nutrition 
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m  wmSij  fathatie  aceotiBt  ti  thii  fivMi  as  hatiif  hmm  fvodaead  4niag  his 
ftbwiiae  from  TklifliigMi  bjr  fbdMr  aA  p,  164  of  Mt  dbanakif  *  BsHfi^ 
G«ogia|»hi«  der  HiitelaieeHittder/  1S77.    Rala  Mid  hmH^^bowwrn  bad 
fiPM|ocafc,  and  iIm  fiakb^  brook  hod  diapffcofod  kfoUior  wUh  tJbo  irood  of  his 

lUiddt:^ 

mUX  g9mim  duiil  oicht  m^gmi^  dam  ia  j«MO  Q«f«ad  |«lsl  saeh  aur  oia 
B«f<8  «f«%or  &n«  alA  Mhcr,  obvol  sooll  dss  «rtlleh  mSglleb,  Jo  wihr* 
m,  olier  der  VertheOer  uod  Bewrnhnr  dor  FooehligMA  §M^  aad  m  kflaoos 
■ailwoilig  Wtrkung  hAbrn.  dio  in  Slid  Eoropo  I 

It.    Ich  wsrds 
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de  la  planted     In  summing  up  at  p.  340  the  results 
ments,  and  after  Baying  that  the  simplest  and  at  the  SMM 
the  best  way  of  isolating  a  plant  for  purposea  of  ex^etimmi 
the  action  of  electricity,  is  to  plae«  it  either  tinder  a  meUltie  cagt 
with  large  meshes,  or  in  lie  perimeter  vf  a  tree^   M.   G 
proceeds  as  follows : — 

'  i*»  Lee  v^^taux  et  en  pAitlcalier  lea  arbnt,  sootireat  k  leur  proftl  ti 
ikttiiaaphdrique  et  ieolent  ftu»i  com|)lbtetnent  qu*uii«  Qig«  m^iftQlqu«  Ia 
dominent, 

*  y  Uiijolation  prodolte  par  tin  arbre  4l9r4  peui  t^^tendre  nQUibteneal  mi  ^A  h 
p^nm^tre  roliiUM^  de  Tarbre. 

*40  Hue  plaate  soustrftite  h  HnfliMDce  de  r^ecindle  &tiiici«pbMi|o» 
0OD  ^volulioQ  «i  dftUB  ton  d^veJoppement,  un  retard  et  une  dimuiallion 
'DhUi  mea  exptfriencee,  tea  qQuitii^  de  8ub(itanc«  vivanto  fjiroduttflt  pmt  h» 
iaoIiSs  otit  6t4  inf^rieuree  de  30  k  50  p.  too  k  la  production  k  ]*fttr  libra.    I* 
fonnatiioii  du  protoplaame  cblorophyllien  en  gloouae,  ea  aniidoai^  a4( 
partlcull&rement  influence  par  relectiicit^  atiDoap]iM|it«. 

■  ^^  La  floraUon  et  la  fruotificatloii  snbiaieni  det  modificmUoiM  no 
Bouit  cage  iaolante  et  Bona  lea  arbrea,  le  nombre  dea  fletira,  dea  frnita  ct  la  paUi  ^ 
gnimea  ont  4U  inf^^rieiira  de  40  h  50  p»  1 00,  L'arn^l  daoa  ^*n — fimltlln  aaiii 
porter  lout  dVbord  aur  Tdlaboration  des  pnndpe^  hydr^jcarlfoodaw 

*  6^  Le  taux  cent^mal  de  aubatartoe  atebe  et  le  taux  dea  oeadrea  tool  pliB  Ihviitt 
Fiibieace  de  V^ieotti^U,  Urn  rifdtaux  qui  crviaaetit  bots  oa^  a'^lAfti  ^emtHMtmmi 
mootr^  ptua  Hchea  en  eau  et  plus  pimrrea  en  matak«t  mnMtm  qpB  la  |l«ii  li 
udme  esp^e  sous  cage  iaolante,* 

M.  Cell's  adaptation  of  one  of  Sir  W.  Thomson *b  apparaluMi  m 
an  *  appareil  pour  exp^rimeater  Taction  de  r^lectricit^  «rr  Wi 
plantes  vivante^'  eit.  and  figured  by  M.  Grandeau  in  loco  fi«s 
*  Annales  de  Cliimic  et  de  Physique/  s^r.  v.  torn,  xv,  OctoWr  t^'K 
is  well  worthy  of  inspection  in  this  connexion.] 

The  next  part  of  my  Lecture  will  be  devoted  to  ahomiog  bj 
aid  of  three  maps  and  one  statistical  tAble^  how  grtmtij  Baa 
modified  the  external  aspect  of  the  world  he  Hvoe  in  by  til* 
duetion  into  the  seveml  parts  of  it  of  cultivated  plants  and 
animals,  previously,  of  course,  unknown  even  in  the  wild  ibUt  W 
such  areas  of  its  surface.  The  maps  by  their  colours  show  fhm  sw 
on  which  the  parent  Btx>eks  of  the  most  valuable  and  iio<ir  Mil 
widely  spread  of  these  acquisitions  have,  with  niort  or  leM  of 
approach  to  demonstration^  been  shown  to  be  iodigoiMMis.  lb 
short  table  of  statistics  tells  you  in  its  second  line  thai  kalf  d 
them  came  from  one  ringle  *  quarter'  of  the  globe,  or  ia  tit 
langtiage  of  modern  zoogeographers  from  one  single  aoohgiBil 
'region/     The  table  and  the  maps  taken  together  show  m  hse 


4 


I 


y  some  qnarters  of  the  globe  have  been  benefited  l>y  borrow 
g  from  others,  or  in  the  language  of  my  subject,  how  largely  they 
[WB  been  modified  by  man's  interference. 

The  first  of  these  maps  is  very  closely  similar  to  the  one  whicl 
ihows  on  Mercator^s  projection  the  now  more  or  less  jrenerally  w 
Cepted  zoogeographical  reg-ioDs  of  the  earth's  surface^  the  PalaearetiOj 
to  frit,  the  Ethiopian,  the  Oriental^  the  Australian,  and  the  two 
i^e^one  of  the  New  World,  the  Noarctic  and  the  Neotropical ;  as 
^ven  by  I>r.  SclateTj  and  in  Wallace's  great  work  on  Geographical 
Distribution. 

Tb«j  second  of  these  maps  is  an  enlargement  of  that  given  by 
Profenor  Unxley  in  the  '  Journal  of  the  Ethnological  Society  o1 
London/  June  7th,  1S70,  to  illustrate  and  embody  his  views  on 
the  distribution  of  the  principal  modifications  of  mankind.     This 
map  serres,  besides  other  useful  porposes,  that  of  limiting  off,  by 
distinct  colouration,  a  particular  portion  of  the  vast  Palaearctic 
Ifgion   which  is  specially  important  to   the  subject  in   hand,   as 
was  either  actually  upon  it,  or  upon  regions  closely  adjacent 
it  within  that  reg-ion,  that  the  parent  stocks  of  the  moiety 
our  cultivated  plants  and  domesticated  animals  may  either  be 
md  still  living  or  may  reasonably  be  supposed  to  have  existed 
rly.     The  particular  subdivision  of  the   Palaearctie  Region 
been  coloured  in  a  particular  way  by  Professor  Huxley,  so  a 
a  indicate  that  upon  it  his  *  Melanochroic '  or  dark-white  ^-*'''*^*^i 
*^m  fpecies  was  living  not  in  perfect  ni^r-Uj  01  stock,  but  mon 
peacefully  intermmgled  with  the  Mongoloid  and  with  hi 
hroic'  or  fair-white  varieties.      The  area  thus  peopled 
itself  on  the  map  a  district  something  of  the  shape  of  a 
mia^fork,  the  two  arms  of  which  would  form  the  northern  and 
boundaries  of  the  Mediterranean  eastward  from  the  longi. 
of  Albania  and  Tripoli ;  and  would  be  carried  by  a  broad  hnm 
idsndmg  from  the  Caucasus  over  Syria  and  a  part  of  north-west 
to  the  Red  Sea,  whilst  its  stem  would  cover  Kurdiatan, 
n,  and  North  Persia,  and  end  by  bifurcating  at  a  spot  near 
iwqr.  The  importance  of  this  area  is  illustrated  by  tlie  fact  that        g 
f^on  very  closely  corresponding,  if  not  quite  coincident  with  it,  ^fl 
;ed  out  upon  quite  different  principles  in  the  next  map,     A  ^n 
lence  of  much   less  intricacy,  and   therefore  of  much   less 
,  though  still  not  without  a  certain  curious  significance,  is 
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de  la  plante.'  In  summing  up  at  p.  340  the  results  of  bis  experi- 
ments, and  after  saying  that  the  simplest  and  at  the  same  time 
the  best  way  of  isolating  a  plant  for  purposes  of  experiment  from 
the  action  of  electricity,  is  to  place  it  either  under  a  metallic  cage 
with  large  meshes^  or  in  the  perimeter  of  a  tree^  M.  Grandetn 
proceeds  as  follows : — 

'  a«  Les  v^g^taux  et  en  paiiioulier  lei  arbres,  souiirent  k  leur  profit  r^eetrich^ 
atinosph^que  et  isolent  aussi  compl^tement  qu*une  cage  m^talHqae  la  plante  qaHi 
dominent. 

'  3«  L'isolation  produite  par  un  arbre  ^ev^  peut  s'^tendre  notablement  aa  ddk  da 
p^rim^tre  foliac^  de  Tarbre. 

'40  Une  plante  Boustraite  k  I'influeiice  de  r^ectricit^  atmosph^riqoe  subit,  dam 
son  Evolution  et  dans  son  developpement,  un  retard  et  une  dimination  tr^Dotobka 
Dans  mes  ezp^riences,  les  quantity  de  substance  vivante  prodaites  par  lee  t^v^mix 
isol^  ont  i\^  inf(Srieure8  de  30  k  50  p.  100  k  la  production  k  Fair  libre.  La  trui- 
formatioD  du  protoplasme  chloropbyllien  en  glucose,  en  amidon,  etc^  paratt  6tre  toot 
particuli^rement  influenc^e  par  T^lectricit^  atmospb^rique. 

'  50  La  floraison  et  la  fructification  subissent  des  modifications  nom  moins  grudei ; 
8OU8  cage  isolante  et  sous  les  arbres,  le  nombre  des  flears,  dee  froits  et  le  poids  dei 
graines  ont  m  inf^rieurs  de  40  k  50  p.  100.  L'arrdt  dans  TaasimiUtion  semble 
porter  tout  d'abord  sur  T^boration  des  principes  bydrocarbonds. 

*  d^  Le  taux  centesimal  de  substance  s^be  et  le  taux  dee  oendres  sent  plus  €i<ssh  m. 
Tabsence  de  r^ectricit^,  les  y^g^tauz  qui  croissent  bors  cage  s'^tant  oonstammest 
montrds  plus  riches  en  eau  et  plus  pauvres  en  matibres  min^ralea  que  la  plants  d« 
mSme  esp^e  sous  cage  isolante.* 

M.  Celi's  adaptation  of  one  of  Sir  W.  Thomson's  apparatuses  ai 
an  *  appareil  pour  experimenter  Taction  de  r^lectricit^  sur  les 
plantes  vivantes,'  cit.  and  figured  by  M.  Grandeau  in  loco  from 
*  Annales  de  Chimie  et  de  Physique/  s^r.  v.  tom.  xv,  October  1878, 
is  well  worthy  of  inspection  in  this  connexion.] 

The  next  part  of  my  Lecture  will  be  devoted  to  showing  by  the 
aid  of  three  maps  and  one  statistical  table,  how  greatly  man  has 
modified  the  external  aspect  of  the  world  he  lives  in  by  the  intro- 
duction into  the  several  parts  of  it  of  cultivated  plants  and  domestic 
animals,  previously,  of  course,  unknown  even  in  the  wild  state  to 
such  areas  of  its  surface.  The  maps  by  their  colours  show  the  areas 
on  which  the  parent  stocks  of  the  most  valuable  and  now  most 
widely  spread  of  these  acquisitions  have,  with  more  or  less  of 
approach  to  demonstration,  been  shown  to  be  indigenous.  Hie 
short  table  of  statistics  tells  you  in  its  second  line  that  half  of 
them  came  from  one  single  'quarter'  of  the  globe,  or  in  tie 
language  of  modern  zoogeographers  from  one  single  zoological 
'region.'    The  table  and  the  maps  taken  together  show  us  how 


some  quarters  of  the  globe  have  been  benefited  by  borrow- 
ing  from  others,  or  in  the  liinguage  of  my  subjeet^  how  largely  they 
have  been  modified  by  man's  interference. 

The  first  of  these  maps  is  very  closely  similar  to  the  one  which 
shows  on  Mercator's  projection  the  now  more  or  less  generally  ac* 
cepted  zoogeographical  regions  of  the  earth's  surface,  the  Palaearctio, 
to  wit,  the  Ethiopian,  the  Oriental,  the  Australian,  and  the  two 
regions  of  the  New  World,  the  Nearctic  and  the  Neotropicul ;  as 
given  by  Dr*  Sclater,  and  in  Wallace's  great  work  on  Qeographical 
Distribution. 

The  second  of  these  maps  is  an  enlargement  of  that  given  by 
Professor  Huxley  in  the  ^  Journal  of  the  Ethnological  Society  of 
London/  June  7th,  1870,  to  illustrate  and  embody  bis  views  on 
the  distribution  of  the  principal  modifications  of  mankind.     This 
map  serves,  besides  other  useful  purposes,  that  of  limiting  off,  by 
a  distinct  colouration,  a  particular  portion  of  the  vast  Falaearctic 
region   which  is  specially  important  to  the  subject  in   hand,  as 
it  was  either  actually  upon  it,  or  upon  regions  closely  adjacent 
to  it  within  that  region,  that  the  parent  stocks  of  the  moiety 
of  oar  cultivated  plants  and  domesticated  animals  may  either  be 
found  still  living  or  may  reasonably  be  supposed  to  have  existed 
formerly.     The  particular  subdivision  of  the   Palaearctie  Region 
bus  l>een  coloured  in  a  particular  way  by  Professor  Huxley,  so  as 
to  indicate  that  upon  it  his  *  Melanochroic '  or  dark- white  variety 
of  our  species  was  living  not  in  perfect  purity  of  stock,  but  more 
or  less  peacefully  intenmingled  with  the  Mongoloid  and  with  his 
*  Xanthochroic '   or   fair-white  varieties.      The   area  thus   peopled 
oeeupies  itself  on  the  map  a  district  something  of  the  shape  of  a 
tuning-fork,  the  two  arms  of  which  would  form  the  northern  and 
southern  boundaries  of  the  Mediterranean  eastward  from  the  iongi* 
tudes  of  Albania  and  Tripoli ;  and  w^ould  be  carried  by  a  broad  base 
extending  from  the  Caucasus  over  Syria  and  a  part  of  north-west 
Arabia  to  the  Red  Sea,  whilst  its  stem   would  cover  Kurdistan, 
Khoraaaan^  and  North  Persia,  and  end  by  bifurcating  at  a  spot  near 
Peshawnr.  The  importance  of  this  area  is  illustrated  by  the  fact  that 
fion  very  closely  corresponding,  if  not  quite  coincident  with  it» 
I  marked  out  upon  quite  different  principles  in  the  next  map.     A 
ooineidence  of  much  less  intricacy,  and  therefore  of  much  less 
!icy,  though  still  not  without  a  certain  curious  significance^  is 
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furnished  to  us  by  the  fact  that  a  certain  island  af  b1tt««  oaUmf*  plicvl 
by  Professor  Huxley  in  the  *  Dark  Continent'  of  Afrtoi  to  ii 
the  presence  in  Upper  Egypt^  Nubia,  and  AbysetniJi  of  totDttraaf 
of  the  Austmlioid  type,  corresponds  with  the  arm  in  that  coolioai 
whence  most  or  all  of  her  few  gifts  of  valuable  culiivatad  planlsati 
valuable  domesticated  animals  have  come  to  us,  viz*,  tli« 
plant,  and^  very  probably,  the  date-palm ;  the  ass,  from  iKe 
stock  AdnUB  taeniopm ;  and  the  eat,  from  the  nAtive  stock 
manlculata* 

Of  the  two  arms  into  which  the  eastward  end  of  lhi»  area 
cates,  the  upper  or  northward  one  would  corres|iood  witli 
Kuenlun  range^  and  the  southward  with  the  Himalayas;  ImMi, 
and  part  of  the  table-land  of  Thibet,  lying  between  tbenu  It  itf  m 
the  Kuenlun  rang^e  tliat  Jade  mines  are  found. 

The  third  map,  being  one  of  Johnston^s  Cbart«  of  the  WoMn 
blank  Mercator's  Projection,  has  been  coloured  90  ad  to  Sivt^tAi 
the  following  facts  in  the  distribution  of  certain  pbmts 
minerals  conneettHl  with  the  ancient  developtnent  aad 
progress  of  human  civilisation.  One  region  is  eolouivd 
in  the  *Plantergeographisk  Atlas/  tav.  ii^  of  Professor  BiiMm! 
Copenhagen,  1824^  so  as  to  show  the  distributioii  of  tlie  Fitu 
vitifera  over  the  countries  forming  the  norUiem  and  iontiKn 
Stores  of  the  Mediterranean  and  Bhick  Seas,  over  Ask  yhmi, 
Palesit^^4^ud_Me^potauiia,  over  the  lowlands  both  of  Astakkft 
and  Turan,  Tinrl  nTnn^^l^  Naii^fagni  "l^p^**  of  the  Uijnabiyai,  f»  0 
to  end  at  the  eastern  extremity  of  that  chain*  In  nearljr  tktiBi 
latitude  as  that  eastern  extremity,  and  about  in  the  mxsm  loDfibH 
dinal  line  as  the  long  axis  of  the  Peninsula  of  Mdacn^  %wf^4^ 
another  colour  marks  the  situation  of  the  amber  mines  of  BanBik\ 
while  four  spots  of  yet  a  third  colour  lu  Brii»h 
Banca  ^^  Celebes,  and  Khorassan  ^,  respectively  indioals 
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*  For  tb«  Atnb«r  mioea  of  Bunxiiib  wm  Bdlboi^i  *  Indkn  OpiLufmtf^  t.  v,  llfli 
And  KirlUi  JohtiMtrinV  '  lloy^  AiLmi,*  mp.  a8»  b  I009  kl.  >«*  to'. 

*  For  the  frxistetictt  uf  tin  iogotbar  witb  oopfMir  la  Bo^SMiib  «s  ll«tBflt  *  Bpv 
d^Antiiropolu^c,*  i,  (875,  \\.  653. 

*  For  the  timilMr  eoUociiUnn  vf  the  two  inetAla  wkidi  wli«&  c<liiti^»d  m^  htmm 
in  KkuHMMti  and  oUewbcno  in  CmXnX  Avk  nutli  of  Ui#  Om|4mi.  m«  ▼.  BMr.'AiM 
ftir  AstbropoU^e/iic.  4,  p.  j6j«  i^;;.  We  kntrw  froiD  Um  mim  bnlb^pliJtt  MihuST 
BuUetin  A<»d.  Sci,  HL  Prflersbouiv.  torn,  xvii,  p,  417-431,  1859*  tod  tin.  U  lJ4tk 
PP*  35'37<  ^HAi  the  fUUpidiii  It  ttill  repreMotod  a  littk  to  \2bm  MrtJb  of  tltes  di|F^ 
of  i&a  Aod  oopper,  At  HaH,  in  Um  m  jrci  Ptoriaa  fm 
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which  copper  and  tin  are  still  found  in  sucli  proximity  to  each 
Dther  and  in  such  accessible  abundance  as  to  suggest  that  it  is  not 
tniprobable  that  in  some  one  of  those  districts  prehistoric  man  may 

E^e  oome  npon  the  invention  of  bronze,  A  fourth  colour  marks 
position  of  the  Kuenlun  Jade  mines  ^  whence,  in  still  earlier 
n  bronze  times,  stone  weapons  may  with  great  probability  be 
Rtppoeed  to  have  been  procuretl  by  man  before  ho  migmted  into  the 
iadeless  regions  westward.     (See  Article  XXX IX,  p.  6H6,) 

The  New  World  was  coloured  as  it  is  in  Schouw's  tuv.  viii,  1.  c»* 
lo  show  the  area  of  distribution  of  the  Cactaceae,  a  region  com- 
})reh ending  South  America  north  of  the  Tropic  of  Cup ri corn,  the 
^sthmus  of  Panama,  the  Peninsula  of  California  up  to  30*^  N,  lat., 
the  West  Indian  Archipelago,  the  northern  shores  of  the  Gulf  of 
Mexico,  and  the  strip  of  Gulfst ream-washed  North  American  coa^jt 
Wiween  the  Alleghanies  and  the  Atlantic  up  to  about  40^  N.  lat, 
trom  this  area  more  than  25  per  cent,  of  all  our  cultivated  plants 
bive  been  procured,  as  the  annesed  table  shows;  and^  of  course, 
ttnee  the  time  of  Columbus. 

I  Tliis  table  (based j  so  far  as  it  deals  with  the  vegetable  kingdom, 
mainly  upon  De  Candolle's  *  Gfographie  Botanique,'  pp.  986-987) 

tenpproximatively  the  proportions  in  which  the  several  'regions* 
e  globe  established  by  that  phytogeographer  and  by  several 
Boogeographers  have  contributed  to  make  up  the  lists  of  such  culti- 
mked  plants  and  domesticated  animals  respectively  as  are  of  con- 
Menfcle,  even  if  not  always  of  eosmopolitauj  importance, 
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Of  soRie  of  the  great  facts  which  these  maps  and  this  table  put 

ibara  of  Iha  Caipiao.    Thu  tree  b  supposed  lo  h*ir«  twen  Cftrricwi  thiib«r,  at  to  to 
[y  other  plac«i,  by  the  Arab«  diuiiig  their  carw^r  of  conquest,  which  contfrntitt  to 
I  advaata^  and  in  m  mmny  ways  with  that  of  otlier  MuMulman  oonqueron. 
*  F<ir  Mk  ftooonnt  of  Ihe  Jade  mtncs  in  the  Knenlun  IUng«  see  Cajkj* '  MMmlUaii*! 
'  Oetober^  1871 ;  and  fur  J 9^  generally,  Rudter  *  Populihr  Sdanos  Eevfew^' 
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before  you,  half  diag-rammatically,  the  anthropologists,  tookprt^ 
and  geographers^  of  the  last  quarter  of  the  last  ccnttity  aoA  tb 
first  third  of  this  had  possessed   tbemaelvee ;   Mid   followb^,  ^ 

^  PMIm,  Betnbchtim^ii  fiber  die  Beioluiffiediluli  der  Geljifgv;  aft  AMsm  ^ 
livered  Jaa.  a^.  1777^  ZuiuncrmiMjn.  '  Gwi^paphiache  Gotchiclil*,*  Bd.  I  f.  tL4 
1778;  Bd,  iii.  p.  150,  1783.     Link.  Die  Urwelt  imd  dM  Aluatbiuu.  L  j»*  Mi**f^ 

t83I. 

There  ia  perhaps  no  need  for  me  to  mpoko^m  for  qtaotifif  Uie  ertrt  v«^  ^ 
PalliUi*8  Dtecoune,  tho  Iom  so  m«  though  it  appeared  In  two  fome^  oae  Genn^ 
the  other  Freuob*  withtn  a  year  of  itm  being  deMTered,  It  b  not.  I  l^iii,  « 
very  coaunon  book.  The  iraue  which  I  qnoie  from  le  Uuit  of  ITT'^  ^  J^ 
in  which  hii  Novae  8p€eiu  OUrium  appeftred,  lis  fmn  talor  tllaii  tlw  710  h 
which  the  lecond  volume  of  hU  SpieU^gta  with  ite  woaderfbJ  Faaoioalai  XL  «m 
pubUabed. 

The  difficulty  in  reeding  Pallu  Is  to  undefsUnd  how  hU  wHtlnge  eiJi  tat  ifcite 
they  do.  But  he  Bh*!!  speak  for  himaelf :— *  In  den  mtUJ^g«n  Thllifn  dkm  tta 
Laodes  mnn  mun  daa  eriite  VaierlAnd  des  menechlichen  Geechlechta  und  te  vova 
Meniohen  aiichen,  die  von  dort  in  ganzen  Nationen  die  ^ftdiliohea 
Chilli^  Persion  und  heaondera  lodien  bevolkert  hah 
allg'emetnen  GestiitidnJsi  tintei*  alien  Nationen  die  ereten  geettteleo 
man  vielleicht  die  StammwuTzmln  der  ervten  Sprachea  in  A^a  mid 
inuae.  Selb«t  Tybet,  eine  der  hi>cheten  Gegendeo  Aaiena 
Vorgebeo  nach*  von  einer  Ort  Affen  wekhe  dleaea  Laad  i 
(mit  welche  HJe  auch  ohnedem  einige  Aehnlichkcat  haheoliybet  h*&dieV« 
neiner  Sitteu  jeoein  Lehreru  zu  datiken,  die  aua  Indien  dahin  kataeii.*  PlJIa*  mih  m 
a  note  to  tbii  paoaage, '  Ich  kann  nicht  nmhia,  hier  an  bcoMrke&y  dwt  nUa,  m  wM  h 
den  nordieehen,  aU  in  den  roittagigen  Uindeni  von  dtm 
ge^amte  Qattungen*  in  den  gemaangten  Erdatrichen  dee  ndttlem  < 
wild  gefunden  wareo,  das  einige  Kjtfueel  aa^enommen 
nur  in  AfHca  gut  fortkoiomen.*  Pallie  then  procceda  to  Inrtnaoe  thv  wild  «» iii 
buffalo,  the  wild  aheep,  the  Beaoar  goat  «id  Ihi  Ihts,  frona  •  rrnainf  of  wWA  li 
BDppoaet  our  common  dameatic  goat  to  hare  ariten  ;  the  wild  htmr  aad,  ai  1 1 
incorrectly,  the  wild  cat  {Ftlis  catms},  aa  being  the  parent  atooka  td  tlwir  1 
nameaakeii,  and  having  their  origina]  homes  in  the  nounuina  whidi  i 
Aaia  and  a  part  of  Europe.  He  adda,  *  J>as  swcyhuolieligt?  Ka^ieel  iil  ia  4m  fw^ 
Wuatcai  awlachen  Tybet  nod  China  noch  wild  rurhandem/  P»«|«vft]afey'a  *lto 
Kulja  acroea  the  Tiao-Shan  to  Lobnor '  will  be  familiar  in  its  Kngliah  tnadbte  H 
tiioct  of  tilt ;  bia  aoocfunt  of  the  wild  camd  ia  not  tnafe  tntvaa^f  aa  vm^ni  «i^ 
this  remark  nf  Pallas*  than  ia  his  aooount,  p.  58,  of  the  d^eoilili^  vi  aii^  mi 
apnools  on  the  northern  Mlopee  of  the  Tian-Kbatt  by  wild  boaffs,  faala  aftd  6mt^  ^^ 
oompared  with  Toumefort'a  worda  ('  Voyage  du  Leraiit»*  AuMtMilaa^  i;t4,  4.i  ^ 
p.  I  i%  clUyil  by  the  Bouniat  link,  L  0  .  p.  154)  deaoHbtnf  a  oouMfj  wIMt  he  rkM 
aftil  fou&tl  to  t»e  '  Ein  Land  erfi^llt  mil  natdrlictieii  WelntafgKi  umI  i 
Nuaabituine,  Aprikoaenbaunje,  Pfinuchljaume.  BirnhituBie  and  4 
waohsen.  £r  aetxt  bin^Eu,  roaa  kana  mcht  iwvifehL  daaa  Mar  1 
Oaorglana  iat,  wo,  ni^rh  Strabo,  alle  Arten  von  FrmiAm  til  V^bm§9m  rfni*  1 
die  Erde  ohne  Citltur  bervorbringt.*  Georgia  liee  at 
hot  both  alike  He  well  within  the  |^at  tnountaln  ayatem  with  111  oittllan  wiiiA  ^ 
ealM  *  Aaleos  Buckol '  by  the  other  writen^  aa  alao  I  ap 
«  Slarpaasablet '  of  OriasbftdL 
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tever  distance,  tlie  great  Pnllae,  they  insist  upon  the  Btrength 
the  claims  of  that  portion  of  Central  Asia  whence  issue  the  great 
Tivcra  Ganges  and  Indus,  Tigris  and  Euphrates,  and  which  they 
Bpc*ak  of  as  *  den  grossen  Buckel  Asiens/  to  be  considered  as  the 
primitive  home  of  man^  mainly  as  it  was,  according  to  them,  the 
original  home  of  all  our  domestic  animals  and  so  many  of  our 
eultivated  food-plants. 

These  writers  and  discoverers  slightly  overid:atod  their  case  when 
they  said  that  ail  our  domestic  animals  coold  be  refen'ed  to  parent 
stocks  indigenous  to  that  region,  though,  as  will  be  shortly  shown 
hereafter,  it  would  have  been  little  beyond  the  truth  if,  instead  of 
saying  all  the  domestic  animals  absolutely,  they  had  said  all  the 
domestic  animals  wAici  are  ahmluid^  mdispen^able  to  modem  mans 
eomfttri  and  jirnf^ren^.  But  their  case  for  their  particular  thesis 
would  have  been  grt^tly  strengthened  if  they  had  known  that  jade 
in  the  form  of  stone  implements  had  accompanied  man  together 
with  the  goat  into  Western  Euroj)e,  and  was  found  no  nearer  to 
the  Swiss  Lake  Dwellings  than  are  the  Kuenlun  mines  pointed 
oat  on  my  map ;  if  they  had  known  that  copper  and  tin  could  have 
lieen  smelted  together  into  bronze  so  readily  either  in  Khorassan  or 
in  Burmah ;  if,  to  put  however  injudiciously  my  weakest  point  hist, 
they  had  also  known  that  amber — such  a  frequent  accomiMiniment 
of  prehistoric  man — also  lay  within  easy  reach  of  his  curious  liunds 
in  this  hitter  country.  But  prehistoric  archaeology  has  till  lately 
made  but  little  advance  since  the  time  of  Lucretius.  De  Candolle 
(*Hist.  dcs  Sciences  et  des  Savants/  p.  263,  1873),  indeed,  classes  it 
IM  a  discovery  as  new  and  as  great  as  five  others  of  the  twenty  or 
thirty  years  previous  to  1873,  viz.,  si^ectrum  analysis,  convertibility 
of  force,  the  greater  extent  of  glaciers  in  geological  time^,  natural 
oelcctioD,  and  the  alternation  of  (aniuTa!)  geuemtions;  and  the 
writers  referred  to  knew  not,  and  could  not  have  known,  the  whole 
strength  of  their  position.  As  regards  my  present  purpose  it  it, 
in  these  but  little  later  days,  superfluous  to  point  out  how  the 
discovery  of  mines  whence  prehistoric  man  must,  or  at  least  might, 
have  furnished  himself  with  his  weapons,  implements,  and  orna- 
ments, actually  upon  or  along  the  same  mountain  ranges,  spurs, 
and  valleys,  in  which  he  must,  or  at  least  might,  have  found  in  a 
wild  state  the  animals  \ihich  he  has  now  around  him  as  necessary 
and    aniversal   elements   in   bis  own  social   life,  bears  upon  the 
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exienij  as  measured  by  latitude  and  longitude  as  well  u  bf  «ilM 
guu^esj  t<>  which  the  world  has  been  modified  by  hi«  miiTTSlacNi 
and  importations* 

Let  us  DOW  enumerate  the  twenty  domesticated  mammaU  mtoA 
we  possess,  and  which  for  practical  purposes  may  be  talstft  ■ 
making  up  a  tale  of  about  twenty  or  twenty-one ;  lei  me  ^ftiHj 
which  amongst  them  belong,  as  regards  their  origin^  to  tbe  FidM* 
arctic  region,  and  to  the  restricted  portion  of  it  already  dwdt  vpi 
and  defined,  as  the  maps  show  you;  and  thirdly,  leafing oonitt^ 
at  ions  of  locality  and  of  number,  let  me  contrast  the  Taloe  of  nt 
ten,  or  eleven  mammals  which  man  domesticated  in  that  filing 
ivith  that  of  the  others  acquired  from  *  or  contribute  by  all  (hi 
other  regions  of  the  globe  taken  together. 

Our  twenty-one  chief  domefiticated  mammaU  may  ue  i-o^uuro-.^ 
in  something  like  order  of  merit  and  necessity  to  us  as  foDo«ri:  tfci 
dog,  the  cow,  the  sheep,  the  pig,  the  horse,  the  cat,  the  gnat,  Ihc  m, 
the  camel,  the  dromedary,  the  buffalo,  the  alpaca,  th«  Tiaiipii,  t^ 
reindeer,  the  zebu,  the  banteng,  the  yak,  the  ferret,  the  imbbit,  tk 
mongoose,  and  the  guinea-pig,  omitting  some  few  speciea  tbe  Mi* 
podance  of  which  as  being  locally  limited  to  very  small  area^  mi 
as  consisting  of  individuals  numerically  few,  ie  toa  imall  lo  Hifcl 
it  Qoceasary  to  notice  them.  Representatives  of  mofa  than  caa> 
half  of  this  list  can  be  fairly  claimed  by  the  Palacarctic  cf 
creation  as  owing  their  parentage  to  stocks  native  to  tta  soil ,  .— 
half  consisting  of  the  dog,  the  cow,  the  sheep,  the  pig,  ifat  ba^ 
the  goat,  the  camel,  the  dromedary,  the  reindeer,  the  ferret,  and  Ik 
rabbit.  I  have  said  *  representatives '  of  one-half  of  tbia  Ual  htemm 
it  is  more  than  probable  that  some  of  our  breeds  of  do«ieilkd4gl 
and  of  pigs  may  have  been  reclaimed  from  wild  paf^nt-itMb  m 
other  regions  of  the  world.  There  cAn,  howevi*r,  be  no  raaaoatUl 
doubt  that  the  great  majority  of  the  domestic  brwda  IcnoivB  till 
comparatively  recent  times  in  Euroi>e,  of  each  of  ibeao  two  aniaBk 
the  dog  and  the  pig,  were  drawn  from  parent-alodEa  Hriaf  ■ 

■  It  b  A  ourioui  point  io  mythology  Ui*t,  m  {91  m  my  memorj  munm  m^  m  §i 
DOf  detnigtxl  thould  hftve  the  credit  mtdpk^d  bim  o(  tuivinf  doiticatlaMvd  maif  talad 
CBoept  Uifl  hctne.  Of  ooufm  thu  &cl,  if  fici  it  b<,  «bowi  two  tkli^i  milk  mm  # 
%Bm  ptolMkhllitj ;  fintly,  tuuuelyj  tliAt  iiKs««  Mx^akitioM  wmw  mmim  fai  rmf  ftt^ 
UmoBi  not  mardj  In '  the  iiipm  before  momlily/  b«il  la  Ihoet  qimIi  ■wTiy  mm  *  A* 
•CM  befon  hiatorjr;*  mad  Moondlj,  ihml  the  accittytka  ol  tke  hcum  wm  nmit  b  Mr 
dA/t  Uisa  lh«  f)oi]]«iic»tioii  of  the  other  enitoAlj  la  quMtioa. 
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Pubenrtic  Region,  and  this  is  all  that  is  necessary  for   my 
Piient  argument. 

As  regards  the  ox,  the  sheep,  the  horse»  and  the  goat,  I  cannot 
link  that  with  our  present  knowledge  of  zoo  tocography  there  ean  he 
ly  qoestion  that  their  parent-stocks  were  Pahiearctic  animals;  and 
mm  further  prepared  to  express  my  belief  that  further  investiga^ 
m  will  render  it  highly  probable  that  it  was  in  that  particular 
uogh  very  extensive  part  of  the  Palaearctic   Region  spoken   of 
i^ely  as  *  Asiens  Buekel/  or  *  Hochasien/  and  comprehending 
ortioDa  of  all  the  great  mono  tain  ranges  from  the  Cauciisus  proper 
r  the  northern  side  of  the  Hindoo  Koosh,  and  from  the  Taurus  to 
If*  Altai  mountains,  tliat  theae  several  parent-stocks  were  brought 
Itider  the  influence  of  domestication.     Wild  animals  are  still  to  be 
Olid  in  some  one  or  other  or  in  several  spots  within  that   area 
m   which  we  have  no  a  prhri  reason  for  doubting  that  man 
niglii  in  the  course  of  ages  have  educed  the  three  last-named  of 
four  domestic  animals,  the  ox,  the  sheep,  the  horse,  and  the 
J  and  that  a  wild  ox  existed  in  the  regions  in  which  the  Old 
nt  writers  lived,  not  only  their  writings,  but  the  Assyrian 
Iptares,  and  not  only  the  Assyrian   sculptures,  but  gt'ologieal 
testify*     The  ease,  however,  for  the  ox  having  been  first 
kted  in  Central  Asia,  is  the  weakest  of  the  four,  and  it  may 
e  well  to  take  it  first*     The  Rev.  William  Houghton  has  in  his 
UMPoir  on  the   domestic    mammalia   of  the  Assyrian   sculptures 
Tmiia.  See.  Bibb  Archaeology/  v.  i,  st,  i.  p.  2,  1876,  and  ibid, 
(87 7»  P-  54)  pv®^  ^fi  *  ^^^y  spirited  drawing  from  one  of  the 
tfrrian  sculptares   representing  the  hunting  and  the  killing  of 
\t  wild  ox.     What  is  of  s|>ecial  value  in  this  sculpture  is  for  our 
mrpoee  the  presence  between  the  shoulder-blades  of  a  hump,  which 
pneB^nt  in  so  many  other  of  the  larger  Ruminantia,  but  which, 
i  Mr«  Houghton  remarks^  reminds  us  of  the  Indian  zebu,  and 
*tbe  fact  that  there  are  no  specific  differences  between  these  two 
miiderh'ing  their  soft  parts.     There  can  be  no  doubt  that  the 
I    18  intended   to  represent  a   wild  animal.     The  Accadians, 
%^  wtr^  in  the  habit  of  giving  names  to  animals  which  referred 
I  Um  eonntries  whence  they  obtained  them,  gave  names  to  the  ox, 
rliicfa  Professor  Sayce  thinks  must  refer  to  the  country  between  the 
titpbratoii  and  Syria  and  to  Phcenicia.     The  bulls  of  Bashan^  and 
ibiy  of  the   Tanrua  range,  may  be   rightly  recalled    to   our 
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memories  by  these  names.     The  Earopeaii  nanfees  for  tli«  oi«  oft  lb 
other  hand,  are  said  by  M.  Joly  (cit  Kidore  St  Hflainv  ^Hutliii 
G£n*'  iii.  p.  89)  to  have  an  Asiatic  origin,  and  M*  A.  PieM  (*Da 
Origines  Indo-Europeeones/  pp.  330-343)  h&d  declared  Uf  nwi 
to  the  same  elfect.     This,  however,  h  only  what  wotlU  1mm  hm 
expected  iu  the  European  languages  of  the  Aryan  divinoo.    Wkl 
is  of  import^jnee  as  regards  the  domestieation  of  theoac  iat^iflll 
that,  though  such  languages  as  the  I*^nnic  may  xmc  Iota  wmk 
taken   from  Aryan  tongues   to  expreas   the   general  idea  of  Qt 
(^Bovine  animal),  they  frequently  have  true  Tiiiaiiia&  tucikkl 
to  denote  Buch  partieularities  as  we  ha^e  in  vie«r  when  wb 
heifers,  calves,  cowsj  bulls,  and  the  '  ox,*  »0H4h  HriHori^  1 
in  the  last  matter  the  statement  of  Straho  (vii.  4,  8)  that  cairtnftaa 
was  learnt  from  the  eastern  Europeans  and  Sariiiaiiaa&    TIhr  • 
in  fact  a  good  deal  of  evidence  for  a  view  which  iboold  hold 
that   the  Turanian  races  domesticated  the  wild  ox,  or  laliiflr  lb 
wild  calf,  iudepein^ently;  or  that  the  human  apeeiea  did  lUi  p^\ 
work  before  the  differentiation  into  Aryan-speakiiig  aod  Tmm 
speaking  men  was  carried  out.     That  the  Scythian  breed  ofe 
should  hftve  been  hornless  in  the  time  of  Herodattis  (iv.  39)sp| 
to  me  to  be  explicable,  not  on  the  hypothesis  taken  up  br  I 
observers   that    it  is   an   effect  of  cold,  but   as  being  a  ftmkd  ^ 
long-sustained   domestication ;    and  if  what    Uehn,    p.  413,  L  €, 
suggests  as  to  the  South  Russian  breed  of  small  red  slepfQ  i 
being  descendants  of  those  Scythian  oxen  if(  tmei  We  eb 
further  confirmation  of  this   view  furnished  in  ihmr 
There  is,  at  any  rate,  another  breed  of  cjittlr  in  the  S<iaih 
ateppes,  which  goes  by  the  name  of  the  *  Kalmuc^  cow,  and  fcp  1 
posed  to  have  accompanied  the  Mongolian  or  IkHju*  hordes  a  1 
invasion  of  Europe. 

Some  writers,  in  defiance  of  the  arguments  that  have  jail  I 
glanced  at,  and  of  many  others,  have  advocated  the  clatim  of  J 
to  be  considered  the  parent  country  of  the  dommtic  ox.     Ihei 
fact,  as  it  seems  to  me,  which  has  induced  or  «K*floced  tbeia  1 
into  this  conclusion,  is  the  great  extent  to  which  boTvcQltafe  !•  j 
developed   itself  through   the  length   and  hreadth   of  the  'DMk] 
Continent/      But   without    wasting   words    in   pointing  im 
curious  conclusions  to  which  this  reasoning  would  lead  Qt  ia< 
caees,  I  woold  refer  such  persona  to  MiddeodoriTi  aoeoinil  «f  ^ 
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lent  which  this  same  boviculture  has  attained  in  Siberia, 

lis  statienieut  that  not  only  have  the  nornfldis  of  the  southeiii 

the  Bur&ts,  the  Mongols,  and  the  Kiighiz,  herda  numher- 

Ihoosands  and  tens  of  thousands  wintering  out  in  the  open,  but 

even  the  Jakut8(hy,  it  is  true,  taking  more  care  of  their  cattle) 

kVt,  from  being  simply  nomads,  become  a  p^i&toml  people  of  dis- 

letion,  and  even  *LmprovtHl  cattle-breeders!'     ('  Sibirische  Reise,' 

a,  a,  p.  1353.) 

ComiDg*  in  the  second  place,  to  the  consideration  of  the  sheep, 

must  allow  that  considerable  hesitation  has  been  expressed  by 

ly  writers  as  to   the  qucistion  of  its  parent-stock ;   and    that 

may  be  not  altogether  unreasonably  felt  as  to  whether  that 

ik  may  not  have  become  extinct,  as  the  parent-stock  of  the  cow 

1  but  entirely  done.     But  what  I  know  of  the  deerlike  agility 

watch tulnesB  of  some  of  our  European   mountain  breeds  of 

p,  and  in  the  second  place  what  I  see  of  the  smaller  size  of  the 

MA  giving  it  a  less  severe  battle  to  fight  for  it^  survival, 

me  slow  to  think  that  their  parent-stock  need  be  thought 

iy  to  have  perished  as  has  that  of  the  larger  ruminant.     And 

ing  tbij*  view  aside,  we  may  say  that  either  the  Moutlon  (Oris 

mud  e^prlm),  with  a  range  from  Majorca  to  Cyprus,  and 

irilliout  footingK,  occupied  by  such  varieties  as  ihU  orienialit 

lad  (hU  mgnei^  on  the  mainland  on  various  points  of  the  mountain- 

Unges  of  the  Taurus  and  of  Armenia  to  those  of  Tibet ;  or  the 

Argalif  OvU  /era  SlLirlca  s,   OvU  ar^ali,  with  an  all  but  equally 

^tensive  range  from  the  Pamir  plateau  above  Samareand  and  Bok* 

bam  to  the  Sea  of  Okhotsk  as  OvU  nlvicola,  or  OvU  poiii,  must  be 

frradtiiHl  with  having  given  to  tbe  world  this  inestimable  gift^   If  it 

iliall  really  turn  out  to  be  correct  that  a  true  Argali,  that  is  to  say 

of  wild  sheep,  in  which  both  sexes  carry  horns,  had  been 

.   ,u  the  Taurusj  as  Ainsworth  (cit.  A,  Waguer,  'Die  Geo- 

liisirlie  Verbreitung  der  Siiugethiere,*  Abbandl.  d.  ii.  kl.  d.  Ak, 

i   VVisa.  Miinchen,  Bd.   iv.  Abth.   i,  p.  139)   and    Bitter  (*  Erd- 

:!e/  xi.  506),  have  averred  i»  the  case,  the  claims  of  the  ArgoU 

id  tn  some  pei^sons,  I  apprehend,  appear  to  be  stronger  than 

mty  might  if  its  range  should^  as  I  incline  to  think  it  will,  be 

PowB    to   be   confined   to    the    more    easterly  limits  just  given* 

kt  under  any  and  all  circumstances,   the  fact   that   the  female 

■ooflona  have  no  horns,  whilst  tlie  female  Argalis  have  them,  though 
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sTnallcr  in  size  110  doubt  than  tlio^  of  the  male,  wben  ocmpU  witii 
tbe  flict  that  in  the  older  breeds  of  domestic  febeep  both  wnm  tmj 
boms,  appears  to  me  to  b«  conclusive  in  favoar  of  Um  Ccite] 
Asiatic  Wiltl  Sbeop.     As  re^rds  tbc  N^ittml  Histotj  ngUDS' 
1  s^ball  content  myself,  and  T  daresay  others  ilacv  bjr  idMaif* ' 
the  already  quoted  eleventh  fascicle  of  PalWa  *  Spi^i^im,'  aai  \a 
Ijisidore  Geoifroy  SL  Hilaire's  '  Histoire  Natnrclte/  Hi*  ppb  86^^* 
iljii|ue  eitata,  but  I  would  add  a  couple  of  fact*  from  the 
Bide  of  the  mass  of  arguments  available  for  deciding  tim 
The  first  of  these  is  as  follows  r  —The  early  Aocadtjiii  inbalwtirti 
the  plains  of  Babylonia,  when  they  gare  an  rpiUiH  to  uskmim 
very  frequently  chose  it  from  the  locality  whence  they  supfnnri  t 
animal  to  have  been  derived.     And^  the  epithet  which  they  ^ 
Btowed  upon  the  sheep  was  '  num/  or  *  numma  V  whieb  loaiii  *  Lm 
highlands,'  and  which,  as  applied  by  people  living^  in  tbott  ^fiie 
plains,  and   as   being   applied    by  them   to   the    wolf  mUo,  W 
very  obvious  significance.     It  is  true^  as  anybody  oiar  twiaa. 
himself  by  consulting  Bochart*B  *  Hierozoicoa,*  ii*  a,  p.  516,  Ail 
poet<s    and   other  ^iTit^rs,  Aryans  and  Semites,  Greeks,  Booft^ 
and  Arabians  indifrerently,  have  connected  the  slieep,  as  th(y«s 
it^  habits,  with  mountainous  scenery  aud  surronndiugB ;  whaliitf 
special  importance  in  the  epithet  as  used  in  the  Aocadmn  mJtmmmil 
the  bilingual  Assyrian  inscriptions  is,  that  it  was  used  ill  mik% 
country  and  in  such  early,  not  to  say  such  unpoetical,  ti 

My  second  linguistic  fact  tells^  as  it  seems  to  mm^  stromhr 
favour  of  not  merely  the  Asiatic  but  of  the  Mongriltan 
the  domestic  sheep;  it  appears,  I  mean,  to  point  to  m  mortorl 
limited  area  in  the  wide  field  of  Asia  as  having  biwo  the 
spot,  or  at  any  rate  one  of  the  parlicukr  six)t«,  where  a  wUd 


*  I  mAjr  vld  m  few  imnls  hom  Ui«  aht»dy  ^uoM  nemotr  bjr  A&1i«m  Wm 
I  c,  p.  137:   '  liucliAiiic>ii  Ut  recbl  elgeollidi  dm  V«l«fUMid  ^m  ITII^bMiI 


WihUieffe,  die  Met  in  sahlrdaher  M«Dg«  ooil  ia  tt&tr  ' 

hmndcn  9UuL    Oli  dietv  jUI«  ^otqncletie  Arten  oiter  nlcht 

our  RmiMiii  van  HnujitArton  ikniBUMsbcii^  111  eiiw  ¥n^  dl#  tMtik 

wi>rt«t  tmC     Mr.  WftIUoe*B  fluggcwtloii  (*  G^ogn^bioAl  DJilvibiitlatt,*  voL  L  ^  J 

IliAt  iho  VMt  pluioftu  of  C«ntriil  Aai*  mAV,  la  oocDftt»Uv«ly  ] 

luiTc  bMD  fntteli  Um  tAevtkied,  ftnd  nmy  ibco  1mv«  bmm  mtaiA  man  IMtti  ttsA  a  I 

i»ow»  6merYm  mort  than  thla  limple  OMolidiL 

■  Far  tbnv  fftcto  «ee  tbe  Rer.  W,  HoQ^^ton  'On  Uie  U«— ■^^^^t  td  tSi* 
Sculpture,*  Tniftf.  Soc.  BibLionl  ArtihmmAo^,  v,  1,  197A,  p|iv  3-7,  fbld.  i,  t$;. 
*Gl9Btiitigi  l^in  Ibe  Kjitarft]  Hktoiy  of  th«  AacdeaU,*  i^79»  p^  ^^^"^ 
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brought  under  domestication.     This  fact  as  ^iven  by  Ahlquist 

fin   bia   intereisting;  work,  *  Die    Kulturworter   der  West  fin  mschea 

I  Sprachen,*  1875,  p.  14,  is  to  the  effect  that  the  Tatars,  by  vvhieb 

tirord  he   means  presumably  Turkic  and  Tun^usic  tribes  in  the 

iWJ^hbourhood  of  the  Lake  Baikal ,  have  words  of  their  own  for 

[iBiii  and  ewe,  tdkd^  to  witj  and  mrik^  which  the  Tschereraissians, 

live  now  as  far  away  from  that  lake  as  is  the  river  Volga^  use 

loan  words.     It  is,  I  submit,  not  ii^xsy  to  imatjine  that  a  word 

twottld  have  maintained  its  life  thus  intact  and  vigorous  if  the  thing 

ch    it    represents   had    not    been  part  of  the    national  life  of 

tribe  using  and  retaining  it.     And  this  suggestion  gains   in 

\  when  we  learn  from  the  same  authority,  1. 0.,  that  the  Hungarian 

has  adopted  Slavonic  words  for  the  ewe,  the  ram,  and  the 

b,  and   find   him  deducing  from  this  the  conclusion  that  the 

irians,  albeit  a  steppe  tribe,  had  not  been  shepherds  beford 

came  into  relation  with  the  Slavs,     It  may  have  been  due  to 

bia,  but  it  may  also  have  been  owing  to  a  prepotency  either  in  the 

Irjran    language  or  in  the  pastoral  eraft  of   the  Slav  race.      For 

&pt  upon  one  or  other  of  these  latter  hypotheses,  it  is  difficult  to 

why  the  Tscheremissians  on  the  Volga  should  have  retained 

Mongolian  names  for  the  ewe  and  ram,  whilst  not  only  the 

Inngarians  but  the  Ostjaks,  the  Vogals,  the  Mordvins^  the  Syrians, 

Eld  the  VVotjaks,  from  the  Volga  to  the  Irtisch,  should  be  using  more 

1^8  modified  Slavonian  words  for  the  same  things^    Anyhow,  that 

I  lowly,  organi£>ed  language,  such  as  the  Tataric,  should  have  words 

its  own  for  the  domestic  ewe  and  ram,  is  a  point  of  great  sigui- 

mce,  esptcially  when  we  consider  that  these  Tatars  lived  around 

spurs  of  the  Altai  range  on  the  lower  and    middle    zones  of 

irUd)  the  Argali  was  then,  as  now,  available  for  the  purposes  of 

liMTn^tication. 

ITiirdly,  of  the  horse.    The  fossil  or  semi-fossil  bones  of  the  horse, 

cabatluM^  are  found  in  the  lower  Thames  valley  gravels  under 

f«*t,  and  from  this  area  of  the  world's  surface  all  the  way  to  the 

tons  round  the  Lake  Baikal;    and   in   this  latter  district  the 

is  faittid,  as  I  think  may  be  safely  said,  in  a  wild  stat^  at 

preMut  day.     It  is  true  that  a  very  large  number  of  naturalists 

4li«  fird.  rank,  such  as  Mr.  Darwin   and   Mr.  Wallace,  have 

in  the  view  which  teaches  that  the  so-called  'Tarpan* 

I  but  a  '  feral*  animal,  the  offspring  of  runaway  stallions  and  maiea 

30 
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from  the  steppe  droves.  But  it  is  also  troe  that  the  anill 
of  naiimilists  of  the  first  rank  wAo  have  frapelled  ^pjp  tif 
steppes,  viz*  the  younger  Gmelin^  Pallas,  and  MMAeodai^  art  d 
the  contrary  opinion ;  and  that  whilst  acknow]edgiii|p  thai  At 
Bteppe  horse,  like,  perhaps,  all  other  doniestie  aniaiali  aiofpl  At 
eheep,  may  lapse  into  fenil  hahits,  they  hold  to  the  view  tint  tk 
true  *Tarpan*  is  a  descendant  of  the  pristine  wild  stock,  wlrilst  Ik 
•  Musin  *  is  but  a  steppe  horse  run  wild  ^ 

The  main  argument  for  the  descent  of  the  wild  koives  of  tk 
steppes  from  the  domestic  or  semi-domesticated  atocks  of  At 
Turanian  nomads^  rests  on  the  fact  that  a  great  vafkty  of  iriflW 
is  ol>served  to  exist  in  the  free  drovea.  This^  bowevar,  mpfmmU 
me  to  prove  nothing  more  than  that  the  tame  and  wild  Tarirtia 
hreed  freely  togfether'*.  I  myself,  long  ago»  succeeded  in  obtatdm 
numbers  of  feral  rahbits,  parti -colon  red  with  while,  on  aa  awa 
already  occupied  by  the  ordinary  English  wild  rabbit.  TWfenl 
rabbits  never  attained  an  equality  in  numbers  with  tlio  giajilfii^ 
but  being  spared  in  shooting,  whilst  the  wild  stock  Wia  aoi«lkf 
maintained  themadTes  for  a  considerable  nnmbcr  of  years  is 
was  for  themselves  as  against  predatory  attacks  of 
only  too  conspicuous  prominence.     But  nobody  would  liafe 

*  See  Midden'lorfT,  *8ilnrische  Relse/  it,  f.  2,  i*p,  iJoS-t^il  ? 
dorch  RuMtand.*  i.  d|5,  1 770,  M»l  five  tlntirm^  Ta1>,  U. 

It  may  l)«  woll,  for  aeverml  rmwms.  to  givft  the  ezAot  hcU  m  ti»  Ihs 
P«11m  held  at  various  titnvs  reApectiog  th<?  fi*ral  or  th«  tml^  aod 
tliaimcier  of  tbe  Bo-called  wiUJ  hor*e  df  tbe  8u^f|ie«,  la  1769  {mm 
PallBSi*  Tfmtk  tmntUlion.  1 7x8*  vd.  i.  p,  J14)  VaXlm  ladrntA  to  lb*  n**^  -*  ^^ 
IWpAQ  b^^  tlinplj  a  feral  noe;  and  he  repealed  this  o|iiBiiiD  la  1771  i^  ^ '. 
ToL  T.  p,  90).  But  in  1776,  in  the  elereaih  6aoiol«  of  his  *  8piailiai»  Zmk^'f  k 
he  eijirenes  himitelf  to  the  fuJluwing  effl»ct :  'Etfiii  Ivi  la  ounpSi  Boi^nliirfi  rinaga 
Taimlii  ei  per  oniii*m  Tatarlain  magnam  in  iliwuitie  Tifaniiir 


•T«p^ir 


gniUem  partrm  fun^tivie  Nomndum  equ{*  pemiUti  atque  loulttpUtAll ; 

coioT6» ;  aliqui  (amrm  hahiltt  toto  a  clcuraiU  ad^f  dumrtpantm  mi  jirii 

fertm  e»t  dubitari  rix  jutuet,    Cont  de  ti«  qui  ad  Tanala  aA^ti#  hi 

•t  Jaikum  hab^tstur  B.  Q.  Gtn«lm  [the  youngvr  GtnettnV 

YCil  1,  p.  44  He<t..  et  Itiiirrant  mwtri.  ml  I  p  111 ;  ei  vat  tiL  paft  U,  p.  Iij/   A* 

aliu  the  [Mi«tliumuuMly  (1^51)  pttbUth««l  *  Zougmphia  Roiao-Aelatlim**  «qL  Lp  i^ 

To  theat*  referencee  I  would  tM  the  '  Geographiacha  G<arf>Mll#,*  L  ^  iSt,  t^ 
of  ttie  anoiogiab  Ziaiiiianiianii.  Writmg-  cmly  two  ycm  ■Ao'  iba  mffmmmm  ^ 
Palla»  •  Memoir  juat  citecl,  Zimmennaiui  oo4  only  eaUan^  aoMf^ad  Urn  fkw  #"* 
above  m  itallcH,  but  L  c,  p.  204*  speaks  in  not  csa^gatal^d  fmntm  «C  Pri^i  «**^ 
•rit«  aller  von  mlr  gekanntcn  Reieenden.' 

'  llie  MungoU  and  KnImuckB.  from  tupervHtfoas  moUvei,  Ukm  greai  pfei»  I*  ^^ 
irarioua  oolour«  fbr  their  th^mmiAG  hofaes^  Kbeep,  and  goala,  Hasoa  aoBia  ai  1^  vfaiV 
la  the  feral  bonea,    S«>o  Pallae,  ' Moi^.  Vulk/  L  pp.  1 17*  t7S»  179. 


PBODUCED  BY   MAJf, 


819 


from  this  that  no  wild  stock  could  be  held  to  exist  on  that  area. 
Still  tbong'h  we  may  follow  the  hi^jhly  timstworthy  naturalists 
and  travellers  just  mentioned  as  to  the  persistence  of  the  aboriginal 
Inme  Id  a  wild  state  on  the  Turanian  steppeB,  we  have  yet  to 
ihow  that  it  is  probable  that  it  was  on  those  steppes  rather  than 
in  any  other  part  of  the  wide  area  over  whieh  the  true  wild  horse 
ooee  ranged  that  it  became  reduced  to  domestieaiion.  And  here 
again  the  Aeeadian  inscriptions  come  to  our  assistance;  the  horse 
bein^  called  there  (see  the  Rev.  William  Houghton,  1.  c*j  1876, 
p*  3)  *  imirn  Kur-ra»'  *  the  animal  from  the  East.'  We  see  from 
this  that  these  ancient  Turanians  claimed,  and  had  their  claim 
acknowledged,  that  the  taming  of  the  horse  was  an  achievement 
wrought  out  in  the  cradle  of  their  race.  I  have  sometimes 
thought  that  the  ascription  by  the  Greeks  of  this  feat  to  Poseidon 
;WMJ  be  similarly  taken  to  indicate  that  they  had  some  sort  of  dim 
Oonviction  that  the  hor^e  had  come  to  them  from  the  countries 
hcgrond  the  Egean.  lliis,  however,  may  be  an  overslraining  of  the 
talne  of  such  hints.  But  the  history  of  the  horse,  whether  dug  out 
of  Pile-dwellings  and  Neolithic  interments,  or  out  of  records  such  as 
ikom  in  Genesis  and  Exodus^  show  thai  it  came  comimratively  late 
into  use,  as  a  domestic  animal  at  least,  in  the  regions  to  the  west  of 
the  Central  Asiatic  plains  \ 

The  fourth  of  the  domesticated  animals^  which  I  have  spoken 
of  as  lia^nng  in  great  probability  had  a  Central  Asiatic  origin^  the 
goat^  namely,  has  its  claims,  sujiporttd  by  the  vast  majority  of 
naturalists  without  any  hesitation.  The  wild  Capra  ae^a^rm  of 
the  Taurus,  of  the  Caucusu.'*,  of  the  Pci^sian  mountains,  and  of 
Kirghiz  and  Tatar  districts,  'possibly  mingled,*  says  Mr.  Darwin, 
*  Somcaticated  Animals  and  Cultivated  Plants,'  i.  p,  105,  *  with 
tbe  allied  Indian  species,  Capra  Falcone ri^^  may  be  saftdy  taken  as 
the  parent>-stock  of  this  animal.  The  Tibetan  and  Augoran  varieties 
of  the  goatt  by  their  well-deserved  reputation,  may  seem,  even  in 
ilays  and  under  the  light  thrown  on  the  subject  by  the  book 
Jtist  quoted,  to  lend  some  support  to  CoL  Hamilton  Smith's  prin* 

ple\  U»at  where  the  largest  and  most  energetic  breeds  of  a  race 
there  we  may  look  for  their  original  habitation. 

feillHr,  Lenornuuii,  *  Premium  GiviliMition«/  iom,  i.  p,  31  j  :  Ablquiat,  *IM» 
der  Westfiutiiiicbcii  t^ptmohexi,*  i8;8,  p.  9;  <Spoct*tor/  April  17,  1S78, 
«t  mt  rUala. 
Thew  mn  Col.  Hamflkm  Smith  «  views  (N&t.  Librax^.  ■  IXsgK/  y6L  11.  p.  165.  mL 
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It   is  ihns  seen  that  four  out    of  the  tv. ,  ne  doiDC 

Mammalia  may,  with  vi^ry  considerable  pi  v,  be 

to  have  been  first  domestieuted  in  Central  A«m,  and  tboagli  ik 
noo-oo^tmopolitamsm  of  the  two  camels,  Camelmt  bactrioMtu  iftl 
Camel  us  drometiarius,  renders  them  less  available  for  bit  prwttA 
purpose^  that,  viz.,  of  pointing  out  the  great  changes  which  una 
has  effectetl  in  transporting  into  all  parts  of  the  world  wiiit 
he  found  only  in  some  more  or  less  circumscribed  [)ortiooi  of  it| 
the  facts  of  the  Central  Asiatic  origin  of  the  two-humped  wiilf 
or  species,  and  of  the  South-western  Asiatic,  or  at  leait  Anli^ 
origin  of  the  one-humped  dromedary,  bear  not  a  little  on  tkt 
whole  question, 

I  do  not  omit  the  dog  and  the  pig  ^  from  the  list  of  the  i 


Eev,  Wm.  Houghton,  L  g.).   Speftkiiig  of  the  poodble  darfv«ilcii  of  III*  | 

an  Asiatic  home  'somewhere  to  the  wodtwurd  of  the  gml 

where  the  eMtemmoat  BactrUn  ajid  Perauun  pl&iiu  cotttifi4N>«e^  i 

of  the  Scjthie  nations  spread  towards  the  north/  Cul,  Hamilton  Hskilh 

we  look  to  the  present  proofs  or  this  oondunon  and  iMaro«  tkitl  wbaa«  iks  Is^ptf 

and  most  ener^otic  breeds  of  the  race  cxiat*  there  may  W9  look  for  Ik^  MW|iirf 

habitations^  we  then  find,  to  the  east  of  the  Indus,  Ute  r^fj  larg«  grvjlmoMli  ^^ 

DeccaU;  to  the  west  of  it  the  powerful  Pentian  hreed^  and  to  the  north  of  t^  i 

the  great  rough  greyhound  of  Tartary  and  Russia,  and  thence  W9  aii*jr  iiilii  t^ 

were  earned  by  the  migrating  colonies  westward  across  the  H«il«Bfioalt  9m4  ¥f  t 

Celtic  and  later  Teutonic  triben  along  the  levels  of  Northern  Gttvumf  as  iir  M  I 

It  k  curious  that  Colonel  H.  Smith  should  not  in  this  counexicia  bur*  mst^Ammli^ 

Thibetan  dog«  figured  by  hiirt^tf^  L  c*  with  the    tan-colournl  supnMwIiiy  iM^ 

common  so  Bignilic»tiTely  to  this  vstriety  aad  to  the  MexiowD  AWo.     For  tikm  1 

mastifT  has  long  been  known  to  be  one  of  the  largest  vanetias  of  tJw  i 

recently  (see  *Timea,*  Deo.  a6,  1879)  Mr.  Daber,  the  eoncuUr 

is  reported  ba  writing  of  them  ^a  the  largeit  dogs  he  had  ever  wmtu 

^  Tliat  the  Central  Asiatic  wild  boar  leodi  itadf  nMidlly  to  ti  nilftlriiirM  h  1 
exprened  by  Fallos,  *  Zoographla  Roeao-Asiaticn/  p.  14S9:  *  Ponelli 
auesctint  facile  et  cum  domesUols  genenot/  A nd  Radde's  words  {*  WeJtatt  in f 
Ost-Bibiiien/  i86j,  u  236)  are  as  much  or  more  to  the  poiat,  m  iImj^  H^  tesM 
animals :  '  So  muss  ich  gestehen,  dass  sie  sehr  frfedUcber  Kaivr  abul  mtA  m  «■ 
mehrmals  pastirte  mittelalte  Wildscbwetne  sich  mir  biii  atif  Hor  Wmdmtk  viiki  mkM 
xu  sehen.*  If  the  so-called  '  wild  '  boar  ts  •!>  tame  as  to  allow  llOa  •»  Mu^MiiMta 
after  the  inventron  of  gtmpowderp  It  is  easy  to  undexsiADd  thaA  U  bm^Ihitv  k*«  avA 
more  amenable  to  man's  influence  thousands  of  years  before  that  dheoviiy.  As  ti0B^ 
the  dog,  it  aeema  probable  that  even  within  the  tijo&ti  of  the 
we  are  dealing  with,  two  very  distinct  wild  stoeks  may  ha¥«  ftindikad  < 
lame  onee.  The  large  Indian  dog,  or  Hyrcanian  dog  of  the  1 
ably  be  supposed  (as  enggested  by  Fitxinger)  to  have  been  lh«  gMtwl  sfdl  sf  lis 
modem  ThibetJ^n  mastiff,  wblkt  PaTIm  snyi  that  the  Kj^muek  doflMrtiv  ^  k»  I 
the  jackal  of  the  same  region  tlu^t  it  is  iinpoasible  not  to  < 
*  Bpicilegia  Zoologica/  Fasc.  xi. 
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itdgmeDt,  for  thinti 


9  good  reason,  to  my  jtmgmeDt,  tor  ttiinking  were 
n  Central  Asia^  because  I  do  not  think  they  were 
domesticated  within  that  area,  but  because,  I  cannot  deny,  that 
it  is  probable  they  were  also  domesticated  elsewhere*  But  it  may 
&irly  be  suggested  that  the  art,  skill,  and  craft  of  domesticating^ 
^eee  and  the  other  six  animals  having  been  first  learnt  in  Central 
spread  thence ;  and  that  thus  all  or  nearly  all  the  aequi* 
mlions  which  roan  has  made  in  the  way  of  domestication,  may  thus 
their  origin — if  not  in  the  way  of  actual  blood-lineage,  yet  in 
that  of  being  the  fruits  of  man's  experience  acquired  there — to  the 
ibferici  in  question. 

I  pas  by  a  natural  transition  to  point  out  very  shortly,  not  the 

eudinml  necessity  of  the  possession  of  the  sheep,  goat^  ox,  horse, 

eamel,  pig»  and  dog,  for  food  and  clothing,  for  locomotion,  and  for 

ng  on  the  processes  of  the  banting,  of  the  pastoral  and  of  the 

Itoral  life,  bat  how  that  neoesmty  has  been  unoonsciously 

ised  by  man  in  certain  of  his  earliest  institutions. 

Of  the«e  seven  mammals,  six  are  now  distributed  over  the  face 

iKe  whole  habitable  world  ;  but  long  before  this  had  become  the 

with  any  one  of  them,  except  possibly  the  dog,  man  had  expressed 

ioiisly,  if  not  quite  inarticulately,  his  recognition  of  their 

M  by  using  them  in  one  way  or  another  for  one  or  another  of 

lis   most  sacred  rights  and  ceremonies.     The  single  Latin  word 

SooviHaimlia,'   denoting  a   particular   kind    of   sacrifice  of  the 

the  sheep,  and  the  ox,  which  is  figured  on  many  a  tablet 

id  in  this  as  in  other  countries,  and  was  performed  at  great 

of  Rome's  fate,  may  suffice  as   regards  the   three  animals 

speak  so  plainly  to  our  eyes  in  those  sculptures.     To  Eastern 

to  Western  people  it  was  indifferent  (see  Exod.  xii.  5,  Ps.  1,  9, 

id  classical  writers  pasiim)  whether  sheep  or  goats  were  taken  out 

ilie  fold  for  this  purpose.     As  regards  the  dog,  Livy  (xL  6)  tells 

ibat  in  the  Purification  of  a  Macedonian  army  the  two  halves 

dog's  body  were  placed,  one  on  one  side,  one  on  the  other,  of 

along  which  the  soldiers  were  passed.     Similarly,  we  are 

by  the  Arab  Ahmed  Ibn*Fozlan,  who  must  have  witnessed 

proeeeding  with  a  good  deal  of  repulsion,  that  a  dog  was  cut  in 

and  put  into  the  ship  in  which  a  Norse  chief  was  burnt  in  the 

th  century  on  the  banks  of  the  Volga  (see  Anderson,  *  Proc. 

t  Soc*  Aotiq.,*  May  13,  1872,  p*  523);   and  I   have  myself 
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taken    up,  not  without  some  eflTort  in   overeoming  a  oeit 
luctance,  the  bones  of  a  dog  who  was  keeping  his  nuiAf ea  I 
company  in  a  grave  undoubtedly  of  the  earlieet  Neolithic  jmnot 
in  England  ^ 

As  regardn  the  horse,  Achilles,  fresh  from  his  ocmrmm$S0m  wiA 
Xanthus  and  Balius,  tells  the  Trojans  (IL  xxi.  132)  that  €TWI  lk« 
wonted  sacrifices  of  horses  will  not  profit  them;  the  Moiigok(«i 
Howorth's  *  History  of  the  Mongols/  i.  262,  189  ;  and  Y«l«*i 
*  Marco  Polo/  i.  265,  cit.  in  loco),  the  Lusitanians  (Livy,  Epit  49)1 
and  the  Norsemen  (see  Ibn  Fozlan,  K  c),  all  alike  flaerifi4»d  hoam 
on  great  occasions. 

I  have  not  found,  nor  did  I  expect  to  find,  any  account  of  tk 
saerifieing  of  the  camel,  either  in  Semitic  or  cIiflBicsl  Ktentnt) 
if,  however,  it  be  a  sound  principle  that  races  at  yet  ttttCJfiiMJ 
would  be  likely  to  sacrifice  or  otherwise  deprive  theaualfBi  epi 
great  occasions  of  the  services  of  their  oldest  and  moet  viM 
domesticated  animals^,  we  ought  to  be  able  to  show  thai  tk 
Central  Asiatic  nomads  did  so  by  the  *  ships  of  their  dcaaim.*  Aftl 
I  find  in  ^fr.  Howorth^s  valuable  '  History  of  the  Moiigol%'  L  p.4l4 
the  following  pasajage  : — 

I  See  '  BHtiab  Borrows/p.  518, 1877  ;  *  Joornftl  Aattffopokgic&l  InMitglr;  Ott>4i« 
i875»  P-  If  7  i  Article  XVllI,  p,  304- 

'  Aji  I  AUi  tpe&king  n(  AnitDala  dumeattoited  in  CenlnJ  AtS*,  I  Inre  ftoA  mm^t^ 
the  juia  which,  m  Dr.  ScUtcr  hu  hhown  ('  Pruc.  ZooL  Sue.*  tS6i,  |i  164).  o^»i*^ 
parrotr^tock  the  A  tin  at  tamiopwt  of  AhjitamU.  lu  hiatofy  ^f«A,  hamwvm^  tm  tt» 
iratioii  of  ihe  pnnciplet  eriuncmied  Abuve  mi  lodit  as  ttriUiif  M  tlMHB  «f  laf  ^Ai 
eght  A<i»Uc  iDftuuDftU  juai  ipeoified.  From  ihe  refervtiow  made  to  lUb  aitailli 
the  Pentateitch,  it  would  Appear  to  have  been  domesticated  in  tiM  fnflonltetlraiii 
of  before  either  hone  or  camel,  though  iobiequently  to  tite  ox.  Pliif^larlt  t^bws  ^ 
it  le  tued  fur  tfacrifioe  bj  the  Hjperboreuu  (Od.  Pyth.  x,  L  $t)  will  Im  %m  fmtmm'^ 
will  hcHT  in  mind  ite  Afrioaa  ori||flii  almost  ae  oonvinoiag  eHdatto*  of  Iks  gnai  m^ 
quity  of  the  diite  of  it«  domecttoatioD  jie  it«  appeanuice  «in  the  flirfal  ^Q||l■■l  wa^ 
menia  of  the  Fourth  DyuMtj.  Hecatombs,  tuch  aj»  Pindar  apeaka  of,  at«^  ■>WBiM%. 
5g:ured  on  one  bonib,  reptxKluced  for  lu  bjr  Lep«iut.  That  tha  aat  aftoald  «•  mt^  hara 
been  introduced  into  Hyperborean  Fegiooi  eren  by  a  poei  ia  a  Utile  ■h|mI^^  a«^ 
•ideriiig  that  the  hone,  which  ie  to  much  better  nutted  fur  ti»eh  **^f— *-t,  wm  ^bmif 
airaOabls  there ;  but  besides  being  turpnsing  it  h  alao  idgviftGanl.  For  iha  m^HkM 
and  oeremonial  use  of  this  anima],  see  Orelli*s  *  Esimiiiaa  ad  TmdL  Slat.*  v.  j,  fO.  & 
1848,  of  his  etliUon  of  the  great  liistorian,  ibl^ue  diala;  Dana  fitealay'i  *J<«iA 
Charoh/  i.  96,  tbique  muta  ;  '  Pindar,  ed»  Biiiaen  and  ^ehnaidawia^*  east.  tL  ii#;, 
p.  35^»  il^iqiie  clt^ta.  For  the  Unguistio  Palaeontology  of  the  nacaa*  aas  LwvMi. 
'  OtifUias  ds  CWilttatiim/  I.  319.  Fbr  lbs  we  of  tlie  animal  hy  Iha  laitoa  My^^ 
bcnaai  ass  Middendurlf*  *  Sibirisoha  Baiia/  ir.  i.  a«  p.  l|a«,  »h««,  ^aiaf ,  m^ 
aali&faUiil,  albeit  reckoning  *  prerdekenntnlM  und  Pferdesttohi  ab  wdnm  dftdakm^ 
m  one  of  ib«m,  leares  the  djfflcrattj  abore  hinted  at  unezplalaod. 
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f  SetMtn  now  goes  on  to  toll  a  atory  which  crystaUiaet  for  oa  a  rtfty  ouriauii 

M  Mongol  nuuiiieis.     AlUn  Khakan  hjid  a  aon  called  Pabet  Fniddu.    The 

a  diod,  »nt\  hia  mother  dtitermiued  to  kiit  loo  boys  and  loo  dmh  of  camels, 

W0r%  to  be  buried  with  him,  and  to  aooompanj  him  a«  an  eocort  to  the  oUier 

fSbv  bad  killed  over  forty  boys  when  a  tumult  arose  amon^  the  poople/ 

Here  I  think  I  may  leave  this  part  of  my  gubject^  the  signi- 
ficsQce  of  thig  Beries  of  facts  being  sufficiently  self-evident*  For 
itt  agminst  these  seven  domesticated  mammals  which  Central  Asia 
may  with  bo  much  probability  claim  as  being  her  gifts  to  mankind, 
tUiiDUch  as  she  either  herself  furnished  their  parent-stocks,  or  at 
any  rate  furnished  the  iieeeasary  opportunities  for  gaining  the 
knowledge  subsequently  used  in  domesticating  similar  stocks  else* 
where^  what  can  all  the  rest  of  the  habitable  globe  set  either  as 
regwda  cosmopolitaniBm  or  as  regards  importance  ?  As  regartls 
inportance  the  other  thirteen  are  all  but  insignificant;  as  regards 
totmopohiAmsm^  universal  importation,  that  is,  either  for  purposea 
of  pfBelical  utility  or  '  animi  voluptatisque  caussa/  as  Caeflar  put 
lll»  we  cwi  mention  but  the  African  cat  and  the  African  ass. 

I  come  now  to  the  oonsideration  of  the  facts  and  \aews  with 
irhieh  batftniBtB  have  supplied  us  as  to  the  original  homes  of  our 
eiiltiTated  plants.  Our  own  inspection  and  recollection  of  the 
landMapes  of  the  various  countries  in  which  we  have  travelled  will 
enable  ns  to  estimate  the  greatness  of  the  cliange,  which  man's 
migrations  and  transportAtions  have  effected  in  the  sphere  of  all 
labour  under  the  sun.  And  I  will  begin  what  1  have  to 
nader  this  head  by  the  apparent  paradox  tliat  the  argument 
hich  our  cultivated  plants  fiirniBh  us  with  for  determining  the 
locality  whence  man  issued  to  occupy  the  world  and  subdue  it,  aod 
ter  its  external  appearance^  would^  like  some  other  arguments, 
^TO  appealed  with  greater  force  to  one  of  the  civilised  races  of 
iitiquity  than  it  does  at  first  sight  to  us.  It  is,  herein  also  like 
i#  other  arguments,  cogent  for  all  that.  Let  us  state  it.  Fifty 
Oiot,  of  our  cultivated  plants  have  been  shown  by  De  Candolle, 
O^o^raphie  Botanique,'  pp.  986,  987,  and  by  £lis^  Reclus,  '  The 
'  (English  Trans,  ii.  chap.  27,  292),  following  him,  to  belong 
*  Europe  *  and  *  Asie  septentrionale  et  occidentale/  that  is  to  say, 
to  the  Palaeartic  Region  of  Zoogeography.  So  (slt  the  figures  are 
equal  for  coltivated  plants  and  for  domestic  animals,  and  I  do  not 
Wml  it  necessary  to  dwell  upon  the  differences  which  the  other 
proportional   nimibers  show  as  regards  Africa  proper  and  South 
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America,  What  is  of  importance,  however,  to  point  out,  b  tint  I 
anybody  living,  not  merely  before  the  tim©  of  Colombiit- 
discovery  has  been  said  to  have  acted  upon  the  Old  Worfd  mwk 
as  the  approximation  of  a  new  heavenly  body,  }»timL*t,  or  oiliff, 
mii^ht  act  upon  the  whole  earth— but  before  the  tirae,  ^J*  d 
Tacitus  and  Ai^ricola,  what  Africa  and  India  had  given  him  in  At 
way  of  euttivated  plants,  would  have  seemed  jiist  as  Jug^galhit 
as  what  J  putting  the  ass  and  the  gallinacean  birds  out  of  nght, 
they  had  ^ven  him  in  the  way  of  domestic  animals.  He  mi|rbt, 
if  living  in  Italy,  have  said,  as  did  Columella  (iii*  9,  5,  dt.  Hcha, 
p.  423,  L  c),  *  Cnrae  mortalium  obsequentissima  c«l  Italt^  ifm 
paene  totius  orbis  fruges  adhibito  studio  colon ornm  ferre  didifll»* 
and  pointed  ont  beforehand  the  airy  inaccuracy  of  GoUiaii;!^ 
apostrophe  to  that  country  in  his  *  Traveller.*  He  migbi»  I  aa 
inclined  to  think,  with  the  evidence  available  to  hiin,  hare  p0uABi 
out,  and  correctly,  that  the  middle  zone  of  deeidnoiu  tree*  wUA 
girdled  then,  as  now,  so  many  of  the  Italian  hills  with  a  Wt  4 
chestnuts,  and  much,  therefore,  of  its  distinctive  chanu;t4?r,  irii  doe 
to  the  intercourse  of  Rome  with  Pontus  and  Galatia  in  pre-Chriitaa 
times.  And  he  might  have  drawn  thence  the  same  eoDcloMf 
which  we  may,  I  think,  also  draw  as  to  the  area  on  Um»  wM% 
surface  whence  man  set  forth  westward  on  his  career  of  oecvtftSim^ 
having,  as  he  had,  available  for  bis  wants,  vegetables,  plaiita»a>l 
trees  of  no  less  value,  and  of  no  less  prominence  in  the  liadwif^ 
than  arc  these  of  Palaeartie,  though  not  of  Italian,  origin,  m 
wheat,  barky,  rye,  oats,  spelt,  buekwheat,  millet  (Pami^mm)^  pM^ 
beans,  hemp,  Qax^  cabbage,  turnip,  plum,  walnut,  irtn^  diOTfi 
olive.  Of  tea,  coffee,  sugar,  even  of  rice,  of  arang«%  and  olmmai 
other  of  the  gifts  of  the  Indian  region ;  or  of  coS*ee,  or  any  onr  d 
the  three,  or  four  if  we  include  Muia  enjieU,  now  fl4>nrttUaf)7 
growing  in  Sicily,  gifts  of  Africa  proper,  a  man  liviDg  al  thi^ 
time  had  as  little  knowledge  as  he  could  have  bad  of  tht  giRi 
to  come  from  the  still  undiscovered  New  World,  of  tbe  polliAi^ 
of  mai/.e^  of  the  pineapple,  to  which  his  all  alien  stone  pin«  ww  Is 
lend  it«  name,  of  the  equally  incorrectly  named  arliclioke,  of  iW 
tomatoj  now  somewhat  variously  obtrusive  or  intrusive  in  Msdiltf* 
mnean  regions,  or  of  tobaccoi  or  of  the  prickly  pear,  or  af  tic 
agave,  though  of  the  two  latter  in  reference  to  what  was  Ibei^aad 
is  still,  such  a  large  part  of  human  activities,  it  can  be  aid,  as  hf 
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Admiral  Smyth  (p*  1 7  of  his '  Memoir  of  S  icily  and  its  Islands,'  1 824)^ 
i  they  *  form  impenetrable  palisades  for  fortifications,  and  in  the 
us  present  very  serioua  obstructions  to  the  operations  of  cavalry/ 
My  third  map,  with  the  distribution  of  the  vine  after  Suhouw, 
Id  be  com[mred  with  my  picture  from  Kaempfer's  '  Amocnitates 
;oticae,*  Fasc.  iv.  p.  711,  1712,  of  what  he  calls,  p*  714,  tlie 
MeMfM  daciylifera^  the  date-Iiarvest  of  Persia,  and  speaks  of  as  bein^ 
'lusUiS  magts  qnam  labores/  The  dit^tnbutiDnal  limits  of  the 
^frnitftir  vine  and  the  'fruiting*  date-palm  now,  as  of  yore,  overlap 
Mcb  other,  as  was  pointed  out  by  Arago  in  his  *  M^moire  sur 
XtAsX  Thermom^trique  du  Glol>e  terrestre*  (*  CEuvros,'  v.  216,  ed* 
1858)  in  Palestine,  when  from  this  fact  he,  wnth  much  ingenuity, 
argtied  that  3300  years  have  not  appreciably  altt^red  the  climate  of 
Palestine,     For 

it*  sbenDom^trique  en  moiDs  de  tft  datte  difftre  tr^  p6u  de  U  limito  Uier^ 
[He  en  pltu  de  1a  vigne  ;* 

and,  what  makes  the  argument,  especially  to  those  who  have 
Kaempfer*s  picture  of  the  luxuriant  date-liarvest  before  their  eyes, 
entirely  and  beautifully  perfect,  ho  farther  (p,  217,  L  c.)  t^lls  us, 

'^  Abiukeer  (Butbire)  en  Pene,  dont  k  temperature  moyeime  ne  nirpaisie  oertaine. 
»8iil  pM  15*.  on  tie  pout*  auirant  Niebuhr,  culUver  U  vigii«  que  djuii  \^  foM^  ou 
1^  TAlvi  d#  rection  dtrecte  det  mjronii  du  soleiL' 

A  more  simple,  but  also  a  more  conclusive  proof  that  the  Syrian 
climate   has   not   materially  changed  within   the  historic   period 
D<yt  be  imagined  ^ 
I  bc^gan  this  Lecture  with  dctaik  as  to  the  distribution  of  pines 

'  Itit  stfYUge  to  find  tlmt  Amgo  could,  when  de^lini^  with  Fnnoe,  buTe  •werved  to 
itf  from  the  lice  of  evidence  he  employed  m  to  pAleetine*  a«  to  have  told  the  Chftmber 
of  |>«^(tUee  vFebruwy  37,  1 836),  *  Vouft  s«re£  peut^tre  ^tonn^  dVntcoidre  que  djuw 
firoDtde  pATtt^  il  y  ft  quetquet  dbcleB,  il  fftisftil  beftuooup  ptuachAod qu*ftajoutti*hQt/ 
▼oL  lii.  *(£uTrei»  M^Uiig««,*  p.  454.  But  for  the  Gont«^t  one  might  h*ve  been 
to  tftke  the  hut  of  the  words  juit  quotod  m  Applying  to  the  mooth  of  Feb- 
twy  only  ;  imd  in  all  gravity  the  title  of  cbapitre  x\%,  tu  the  memoir  already  quoted, 
wL  vfii,  *  (£uvr«i/  vol,  v.  '  Nat  ScienL*  p.  359,  *  Obflervntioa*  prvtuvant  que  rancieii 
wm  muDtieol  dant  one  partie  dee  Oaulea,"  might  seem  to  justify  euch  an  inter- 
of  words  tpoken  under  some  pmvooatiom  in  debate.  And  the  more  so  aa  a 
previously  (p«  31 4)  we  find  Arago  reoogniiing  the  caaential  deceptiveneae 
nitsi  attach  to  *  une  foule  de  doQumenta  hiatoriquea  *  ixi  the  following  words  : 
Oa  Mttiaf^ttera  ((ue  je  devral  ri^udre  le  probl^me  que  je  me  suit  poe^  sans  avoir 
h  des  diilEros  oertaina,  h  dee  obaervatiotti  nuro^riquesw     LHnvention  dea  tber- 

Ctaoais  gutoo  qa*h  Tann^  159^;  on  dolt  m^me  ajoutcsr  qu^avant  1700 
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and  firs  hy^  m&ne  agency;  I  may  fitly  close  Ui'>m'  ci«*uil*  tr 
attempting  something  as  regards  that  of  one  of  ih**  {liiltii  triU, 
For,  though  Leopold  von  Buch  was  wrong  in  holding  that  tbt;  t»o 
natural  orders  were  altogether  mutually  exclni^ive  as  regatds  m^taai 
geographical  distribution,  as  a  voyage  in  the  Mediti*miiiettfi«arti# 
sight  of  Martins*  picture  of  Brakea  dukis  (voL  iii.  taf.  i<Sa)  Mik  tf 
side  with  a  true  pine  in  Mexico,  teaches  oSj  there  can  be  do  diflU 
that  Caesar  and  his  countrymen  were,  speaking  geoeimUy,  nfhAa 
holding  the  Gr  and  the  beech  to  be  as  charactcriatio  of  Gmlnl 
Britain  as  their  repeated  allusions  and  their  coins  ahofr  tliem  t» 
have  thought  the  palm  was  of  Palestine  and  the  adjacent  oooatiiii^ 
at  least  eastward  and  i»outhward. 

What  then  do  we  know,  firstly,  as  to  the  original  bonit  or 
botanical  region  to  which  the  date-palm,  Phoenix  dactyl  Iferm^hAan^ 
aud  secondly^  what  can  we  surmi&e  a^  to  the  particular  spot  m  thfl 
area  in  which  that  tree  was  first  made  available  an  a  cultiTitei 
plant)  and  subjected  to  those  human  influetices  which  three  of  Vf 
pictures  are  intended  to  illustrate  ? 

As  to  the  first  of  these  questions  there  is  no  do>Qbl,  and  ■• 
occasion  for  any  very  lengthy  answer.  The  re^oa  which  6ri«ilKk 
names,  afler  its  prlticipal  constituent  element^  Ampljr 
and  which  stretches  over  more  than  ninety  degrees  of 
from  Macaronesia  to  Multania,  from  the  Caomriea,  thai  if,  la  ihi 
Great  Desert  of  Bajputana,  and  which  comprehends  not  oolf  db 
Sahara  strictly  so-ciillud,  but  cis-Saharan  Africm  abci^  frooi  tbi 
longitude  (£.  lo"^)  of  Tunis  eastward,  and  not  only  Old  Bgf|<( 
and  Arabia,  but  young  '  Egypt,*  or  Sinde  also,  is  the  botWMil 
region  of  the  date-palm.  Sir  Joseph  Hooker  (*  Morocco  aai  lb 
Great  Alas/  1H79,  p.  409)  has  pointed  out  that  ibem  an  wmj 
Canarian  plants  which  form  an  eitceedingly  interesting^  Stnn|i,  tb 
members  of  which,  though  chiefly  Egypto-Ambian,  am  Ibwi  •• 
extend  in  some  instances  even  into  \Vebteru  India,  and  be  l 
that  'it  ia  not  unreasonable  to  suppose  that  snvh  bave 
Africa  in  a  sub-tropical  latitude,  and  thus  readied  ifae 
under  conditions  now  operating/  Other  pfauitei  tliop«fur»»  if  lil 
other  trees,  nmy  have  spread  over  the  same  area,  wbetber  by  nva* 
aid  or  without  it,  and  may  be  taken  as  equally  chanteUrirtie  ef  ili 
even  though  they  may  not  need  so  much  •  water  to  their  feel  wtl 
fire  to  their  heads/    It  is,  per  oatUra^  I  ma/  fnarle^  by  a  fv* 
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plusage  of  water  to  the  head  and  a  noxious  quantity  of  heat  to  the 
feet  that  the  latitudinal  limits,  south  and  north  f>arsllel8,  of  the 
date-palm  are  given.  If,  as  Dr.  Daubeny  suggested  (*  Lectures  on 
Climate,'  1853,  p,  86),  we  have,  as  in  certain  truly  tropical  (and 
continental)  countries,  heavy  falls  of  rain  diiring  that  particular 
time  of  the  year  when  the  pollen  should  be  carried  to  the  pistilli- 
ferous  flower,  this  latter  will  not  be  fertilised  (unless  by  inan*s 
interference)^  the  dioecious  character  of  its  flowers  putting  it  thus, 
as  it  does  also  BormmM  Jlabelli,  at  a  serious  disadvantage  as  eom* 
pared  with  the  coeoanut-palm  ^,  C0C09  nucifem^  whose  company  they, 
in  eon&ec|neiice  perhaps  of  a  sen^  of  their  inferiority,  appear  to 
avoid. 

On  the  other  hand,  the  requirement  of  a  mean  temperature  of 
from  70"*  to  81  "5°  F.  excludes  the  date-palm  from  bearing  dates, 
except  under  specially  favourable,  and  therefore  only  locally  pre- 
▼alent  conditions,  eked  out  by  human  protection,  on  the  north 
shores   of  the   Mediterranean^;   all  the  way   from  Alcxaudretta, 

*  li  ii  iMkI  oilIj  the  *t«n)pe»t*H  wnitli/  tut  also  the  *  battle «  nge/  wbieb  tUd 
diofedotM  ohAmet^  of  the  date  jiatm  hdpti  ui  the  work  of  destruction*  The  |jictures 
fhun  Lep«iui*9  Egyptian  Denkmiiler  which  I  have  copied  far  thij  l4M3ture  thow  that 
ibU  WM  known  ra  the  time  of  tho«e  '  great  old  honnea  and  fights  fought  long  agi).* 
Iliiiury  i«U]i  u»  that  Nortoan  and  Saraoen  (aee  Admiral  ScnytbV  '  Sicily/ p,  19, 
MartluA,  liL  p.  361),  Anjuu  and  Arabian  geaorali  haTe«  each  alike,  in  delianiM 
adtker  of  the  letter  or  of  the  epirtt  of  their  profosied  relt^on,  or  of  both*  cut  down  tlie 
male  pabns,  and  m  prevented  pro  lanlo  the  reproduction  of  the  ir«e  with  360  unm  to 
mankind.  The  mudcm  Arabe,  aoooniing  to  Roblfb,  '  A&ikanliche  Roiieu/  Autt.  3, 
1869^  p.  70,  cit,  Hehn,  ].  e.  p.  513,  appear  ■otnctimea  even  in  very  eevere  military 
«|i«rationH  or  deraetatkmi  to  »pare  the  pnlm  even  when  cutting  down  other  fruit  trees. 
But  Abd-el-Kader  appean  to  have  hail  »^ome  LranB^'reBBionA  even  aa  to  paltn-treei  00 
hie  eonacienoe  to  repent  of.  The  Bolitary  patui,  the  existence  of  whluh  Yon  Ba«r 
reporta  to  u«  on  a  eortatn  peniiisula  on  the  eouth  ihore  of  the  Ciuipian,  called  in  our 
map*  the  PcninHuU  of  Mejanknl,  but  in  hi«  apparently,  and  ourioualy,  the  Peninanla 
of  Fot^nikin,  i^  1  ihould  think»  a  ctolitary  survivor  of  tome  iuch  pnjoee'iingD  ma  ihoM 
figured  in  my  Elgyptian  ptolure.<».  Von  Baer  bimBeif  looka  upon  it  ait  a  turvivor  of 
oompanioiLs  not  dt;«tr<>yed  by  the  art  and  nialioe  of  man,  but  by  local  r«frig«r^tiun,  due 
Co  the  extinction  of  certain  volcanoes  which  were  Active  even  in  comparatively  reoeol 
linaee,     Verecunde  dimentio. 

■  Martini  writes  on  this  «uhjeot,  1.  0.  iii.  p.  26^  aa  follows  :  *  Haec  igitur  haboimui 
qnae  de  inoremento,  quod  arlxjr  ilia  capit  in  imperio  florae  per  Eurupam  nieridio- 
na]«m  patent!,  dloeremus.  £x  quibaa  intelligi  |)oteat  omnino  ut  mi$^atHr  arte  eHSd* 
eogitandtttnfjoe  nobla  ewe  earn  plures  culturae  gradua  intra  finee  quoe  occn{iaveriK 
pcsoarrif«.  Quae  ui  ad  tummum  Moenderit  floree  emittit,  fructuique  dulda  et  boni 
■aporll  edit,  et  il  manu  H  arte  accffUnU  ftcandMur,  etiam  aemiua  iwl  pnipagandum 
IdfiM*  gignit;  quod  6t  in  Hispaniae  parte  ad  mendiem  ventia  remntlMim»»  lu  Slol]i% 
in  Gfaaeiae  prtimontoriiji  maxime  ad  meridiem  vetgvntibuii,  et  in  ineula  Cypro  (nimirum 
Mib  UL  bor*  ^$^  et  medio  calore  annuo  18*  C.  ad  20^  C*).    In  altera  wqg^^^gf  quidein 
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where  it  still  grows,  to  Gibraltar.  The  solitafy^  Mid  for  Ikii  ii 
for  other  reasons  unfertile,  palms  which  we  still  see  hett  tad  ihm 
in  the  Aegean  and  along  the  region  of  the  west  and  north  tlifwei 
of  Asia  Minor,  short  of  the  Black  Sea  eastward,  and  whidi  idl 
strike  us  as  being  something  as  alien  to  that  landseape  aa  wm  tkt 
seedling-palm  at  Apollo's  Delian  temple  to  the  tfes  of  ibe  nu^ 
tmvelled  Ulysses  (Odyas.  vi.  162)1  have  been  planted  there  ool  m 
*  fooJ-plants/  but  'animi  voluptatistiue  eaussa/ 

As  regards  the  particular  and  single  spot  in  tlie  vaat  hotuui^ 
region,  if  particular  and  single  s[X)t  there  realljr  waa^  apoA  Ik 
longitudinally  vast  area  of  which  the  date-palm  waa  bniaghl  maim 
that  humnn  influence  which  has  since  caused  it  to  efflonooe  w^ 
so  many  varieties,  very  various  opinions  have  been  advanced^  a^t 
jiropose  to  add  a  fresh  one  to  their  number.  It  maj  appear  at  fo 
sight  that  such  a  discussion  and  such  an  attempt  have  in  Ihar- 
selves  an  intrinsic  futility*  We  do  not  need  to  refer  to  C^f 
Juba's  report  of  bis  exploratory  voyage  to  the  Canariaa  to  Ian 
that  the  date-palm  will  bear  dates  even  in  an  ooeanie  aad  m- 
inhabited  island,  and  some  persons  may  think  that  we  nead  mif, 
like  the  wits  of  Charles  s  time,  to  study  ourselves  and  emt  «b* 
sations  to  see  how  the  forefathers  of  the  Guancbes,  when  thfv  m 
some  post-Jtiban  or  post-Anguslan  period  occupied  the  iiltfi 
would,  under  the  stimulus  of  hunger  alone,  eome  to  leam  the  ait  d 
dat^'Culturo,  even  if  they  had  not  brought  the  knowledge  of  ii  wtt 
tttem.  Still,  I  tbinkj  on  the  doctrine  of  chanc^e^,  or,  what  eoWili 
the  same  thing,  the  principle  *  Frustra  6t  per  plnrm  quod  M 
potest  per  paueiora/  as  well  as  upon  certain  oonerete  ai;gmaii 
furnished  by  the  Egyptian  monuments  on  the  one  band,  aad  If 
certain  curious  but  still  life-like  and  truth-like  stortea  00  the  olha; 


6t  fhictuB  feK.  ted  fruduain  G»ro  non  pUiw  eocooliturj  qaam  tOifU  tA%  M^orl^  1 
CAiio  nuU»«  «einiiia  cmu  :  hue  pertinet  trftdus  Uttorum  mftfii  IffiitUMUiirf  \m 
m«ndioiiali,  lo  lUlim  in  8ardinU>  item  rogionii  I>»1i]ud««,  IbwxIm  loabai^Gi 
que  Beptetiirionalii,  Cqjut  lonae  iennjnuiu  iiept«nfc]ioii«l«ai  |MBiniii  §artamm^ 
45^  Ist  bor«  In  iertiA  Mnem  pal«ni  duni  qtiidem  sub  (Uf^  aid  SoPi  aal  na 
nullot  emitlit :  itnmo  froxid««ctt  tantum  ;  ouju»  »mi0  icraalani  MpUslriMill 
ul  comtnenioimvi,  per  iniuliM  Ucui  Verbetd  «ub  iM,  bor.  46^  madfe  aaal  %tm{ 
13^  uiquc  ad  13**  C.  Arbor  bic  proTiir«r»  potwt,  vtUtn  4  likaik  l«npvia 
don  mtb  frtgoH*  gnultim  deprtnuilur  duminodo  ne  mtnk  (ftmmn  ad — $*  wd 
aooidftt,  quo  frignrii  etli^m  nmli  m«dicM:,  oitri,  jkununlii,  H  mytti  m^limfd 
opprind  Mloni.  Superior  Altitudiniji  tctmimu  In  mooio  A«t])tt»  vafat  ad 
1400  r«]  1680,  tcfte  viro  cL  FhUipfiio,  adioe&diC 


l'»^ 


which  I  find  id  Herodotus,  though  other  writers  have  not  quoted 
biin  ad  hoc^  that  it  is  not  uureasonable  to  sug-t^est  y^i  another  site 
for  the  one  where  maa  first  intermeddled  with  the  self-preservation 
mod  the  species-preservation  of  the  date-palm  *. 

BLaenapfer,  from  whose  opinion  I  dissent  with  the  greatest 
teluctance  when  I  consider  the  thoroughness  with  which  that 
model  traveller  availed  himself  of  his  opportunities,  and  the  ahond- 
Snce  of  those  opportunities  themselves,  gives  us  his  views  as  to  the 
pkice  in  which  the  palm  in  question  was  first  cultivated  by  mauj  in 
the  following  words  (p.  714)  of  his  '  Amoenitatcs  Exoticae/  Faiscic. 
iv-  3,  pubhshed  in  1714:  '  Ejus  patria  in  Asia  quidem,  nam  Africam 
Bon  moramur/ 

Bitt-er  ('  Erdkunde,*  Theil  xiii,  p.  771  seqq^}  considerably  narrows 
this  area  by  selecting  the  Bahylooian  Nabataeans  in  the  valley  of 
the  Tigris  and  Euphrates  as  having  been  the  people  who  dis- 
covered and  first  practised  the  art  of  improving  the  date-palm. 
But  Professor  Rawlinson,  in  a  letter  to  me,  gives  *B,c»  1500^  or 
even  earlier*  as  the  possible  date  of  a  probably  early  Babylonian 
eylinder  figured  with  palms  in  his  *  Ancient  Monai-chies/  iii.  p*  23, 
sod  ed,,  and  'b.c.  883'  as  the  earliest  date  for  Assyrian  figures 
^vpfiitteotiiig  palms;  whilst  the  Egyptian  Twelfth  Dynasty,  which 
the  tree,  carries  us  back  to  from  i860  B.C.  to  2200  B.C., 
^icoonliiig  to  Wilkinson  and  Brugsch  respectively* 

'  H  ii  A  UtUa  mnmcing  to  find  twenty  two  p*ffeft«  38^-311,  of  Sdenuim't  'Popukr 
HSatovy  of  Piiliut  *  doToied  to  ditcuMing  the  qaeadons  whether  the  date-pilin  wi«  an 
(gonaine)  member  of  the  CftOuiAii  FloFft«*  wad  *  whelhor  it  wm  iadigvnoui 
Ili»  Onmry  ItUnda.*    This  book  wis,  howevesr^  publUh«>d  in  18564  sad  tlKM^ 
«  Aod  perhap«  too  mncti,  wm  even  then  iwcribed  to  *  ocomjooaI  Oftoses  *  in 
:|dftinlni;  of  ftnomftUen  in  geogmphiOAl  dialnbution,  %  good  ded  h$m  been  lemmi 
thttt  time  which  would  have  rendered  that  doMii  of  pegee  inponnble.     It  is  re* 
thei  the  author  did  not  uie  the  ecgnmeiiti  •uppUed  hiin  by  Dr.  Carl  BoUc  tn 
eC  the  Atbatic  hypotheauit  which  iinoe  those  days  hma  been  buried  m  deeply 
Allecitio  itetlf  wm  auppoeed  to  h»Te  been.    Of  ooune  Another  question,  not 
indeed  by  Dr.  Seeauum,  ae  to  whether  the  art  of  Arttfioinlly  caltiv»Ui|g  the  (Ute 
have  originJited  in  whut  we  now  know  to  be  oceanic  islands  and  spread  thenee 
ird  ta,  by  the  knowleri|^  we  have  since  1859  gained  as  to  '  Man  and  Nataie  *  In 
litdc|Mndeni  as  weU  as  in  their  mutually  interacting  operations,  rendered  all 
otinenoe.     We  (see  Darwin,  '  Animals  and  Plants  nnder  Domestication.* 
tnd  ed.)  *do  not  beKeve  that  any  edible  or  vsJuable  plant  except  the 
has  been  derived  from  aa  oceanic  or  uninhabited  island.'    It  is  only  jusi 
iapoaribility  that  the  date  palm  should  have  been  so  derived ;   if  it  bad 
this  would  indeed  have  been  something  more  surprising  than  all  the  usefulness 
tree,  than  all  its  beauty,  and  even  than  all  the  Uonden  which  have  been  made 
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Unger,  *  Sitzungsberichte  k.  Akad.  Wiss.  Wien/  Bd.  xxiii.  HftL 
p.  204^  1^57)  suggested  the  countries  on  the  eastern  side  of  tk 
Persian  Gulf  as  the  centre  whence  in  the  very  earliest  timei 
of  commerce  and  international  intercourse  this  plant  was  carried 
over  Arabia,  Persia^  Hindustan,  and  North  Africa.  Bat  he,  in  t 
later  Memoir,  published  after  travel  in  I^^ypt,  ib.  xxxriii.  pp.  75, 
104-106,  1859,  quotes  Delile  as  averring  that^  valeai  guamkm 
valeal,  the  Egyptians  themselves  considered  that  Arabia  Felix  wai 
the  original  country  of  the  date-palm ;  and  by  twice  (li.ec.)  mcB- 
tioning  the  fact  that  Egypt  itself  is  called  not  only  the  land  of  die 
sycamore,  but  also  the  land  of  the  palm-tree,  he  would  appear  to 
assign  the  same  weight  to  that  tradition  which  I  have  felt  justified 
in  assigning  to  those  embodied  in  the  Accadian  In8eriptiDii& 
Unger  himself  suggests,  though  very  guardedly,  that  the  date  may 
have  been  imported  into  Lower  from  Upper  Egypt.  He  is,  as  soA 
a  botanist  would  be  sure  to  be^  careful  to  disclaim  any  aoceptasee 
of  the  cogency  which  others  have  assigned  to  an  arg^ument  based  oa 
the  luxuriance  of  growth  which  the  tree  does  attain  in  the  localitj 
in  question.  *  There  is  nothing  in  all  this,  however^  to  binder  ns 
from  supposing  that  the  palm  does  so  flourish  there,  because  in  iti 
migration  from  the  north  southwards  it  came  in  the  latter  place  for 
the  first  time  upon  the  soil  best  suited  to  it.' 

Martins,  on  the  other  hand  (1  c.  iii.  263),  uses  this  very  aigumeBi 
for  assigning  the  original  site  of  the  date-palm  to  the  southern  pert 
of  Tunis,  ^  Blad  el-Dseherid,'  as  he  writes  the  name  of  the  locslitj} 
h.  e,  arida  terra^  '  falso  nuncupata  Biledulgerid,'  as  be  adds, '  Beled 
el-Jerid,'  I  may  add  as  named  in  Johnston's  Royal  Atlas  in  Ut 
N.  34°,  long.  S.  10°.     *Quo  loco,'  says  Martins  \  *  solidae  oonqno- 

^  In  the  B^kme  African  connection  in  Martius's  grand  book  I  find  the  two  fblLoviV 
passages,  which  are  in  themselves  a  lecture  on  the  extent  to  which  niAn  ha«  uMMfiiii 
the  landscape  of  Southern  and  Northern  Africa,  both  by  aoclimatiaing  then  phitt 
some  useful  merely,  some  beautiful,  some  both,  from  'r^ons  Caeaar  never  Iemv/ 
China,  namely,  and  America.  The  maise  might  have  been  added  to  the  importatioii 
specified  in  those  quotations.  Speaking  of  the  date>palm  Martiua  nji  (pw  164): 
*  In  Promontorium  Bonae  Spei  introducta,  nunc  per  calidiomm  r^oaomhortosipM* 
et  una  eum  Solano  tuberoso,  Tritico  rep.  colitur.*  Speaking  of  the  North  Gbait  mI 
the  planitks  Tadschurae,  he  writes :  '  Palma  illic  est  splendidiasiinam  deoni  tybnam 
Citri  aurantiorum  quae  OpuntiU  cingunlurJ'  The  potato,  the  onuige,  and  the  Mf 
of  opuntias  set  round  them  were  as  little  known  to  'all  the  worid*  of  the  MtHH^ 
ranean  as  the  gas,  the  coal,  the  glaze  of  our  pottery,  and  the  tei^  coflSse,  and  tobiflOib 
which,  though  sold  by  the  fyioier  in  every  English  hamlet,  and  ***nlr!ng  op,  m  9am 
persons  will  say,  but  a  Philistine  tale,  are  yet  become  abeolate  nnrinimifoa  of  life  tni 
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cnttir   pal  ma  rum    sj'lvae  tanquam  in  prima  patria  gnatae, 
.fructns  snnt  rreqnentis&irni  et  sapid issimi.' 

Pfofeesor  Eobert  Hartmann  (*Die  Nigritier,'  pp.  lifi,  1 17,  1876) 
the  most  recent  aecount  with  which  I  am  acquainted  of  the 
palm  as  cultivated  in  Africa.  His  remarks  as  to  the  existence 
Africa  of  realljr  wild  forms  of  Phoenix^  e^,  Phomix  spinoia  s. 
the  'Kjom-kom'  of  Senegal,  with  small  well-flavoured 
it»,  snd  the  Phomix  recliwtfa,  a  very  variable  form,  to  set  off 
|ig»iiist  the  Phoenix  i^lveUrii  Mica  which  has  so  often,  though  not 
correctly,  been  said  to  be  botanicaVty  indistint^tiishable  from  the 
cultivated  Phoenix  dacfylifera^  are  specially  valuable.  He  insists, 
la  I  had  also  done  previously  to  becoming  acquainted  with  his 
viem^fl,  upon  the  priority  of  date,  which  the  Egyptian  monuments^ 
vith  date-palms  figured  upon  them,  can  show  us  compared  with 
Aaqrrian  or  Babylonian  similarly  adorned.  The  only  argument 
vrhifch  I  can  imagine— I  have  not  seen  or  read  of  its  being  suggested 
ttnjr  one  else — to  be  likely  to  be  set  against  this  one  based  upon 
lUmenti^T  is  one,  partly  indeed  based  upon  ancient  Egyptiaa 
but  partly  also  upon  stories  recorded  for  us,  with  every 
iotion  of  their  being  true,  by  Herodotus.  It  might  run  thus. 
(cit.  Unger,  1.  c.  1839,  p.  106;  'Geographic  der  alter 
/  p*  74)  tells  Qs  that  palm-wine  is  enumerated  in  the 
ian  Tribute- lists  as  having  been  one  of  the  articles  received 
Babyhmia*  Herodotus,  i.  193,  informs  us  that  wine  was  made 
dates  in  Babylonia;  and  in  a  couple  of  passages^  iii.  20,  22^ 
relates  what  has  become,  since  his  time,  the  very  commonplace 


lli«  iDOirt  caltured  uf  mankind.    [Sinoe  wiitin^  w  sboTo  I  hii%'e  met  witb  «a 
I  fliliv«r9d  Seplember  34,  1879,  ^7  ^^  imvetter  Nftchtigal  before  the  Gemuui 
\  §ot  the  Advmncemeut  of  Science  %%  Buden- Baden.     In  thu  A(Mr«at»  d»- 
In  deprMm&ioii  of  certain  iichf^tDM  fur  the  uiiliaatioai  of  certain  paxia  of  tba 
f  H«fT  Nacbii^  insiftU  that  whatever  athi^  reMulta  might  aocruo  from  lh# 
\  of  the  waleta  of  the  Hediterranoan  upon  the  latt  manhei  of  the*  diitrict 
I  to  bj  Martittii,  at  cited  iu  the  text  above,  the  rain  of  the  date^iilitir«t  the 
\  Taluable  tr«MarQ  of  that  region,  wonld  probablj  be  one  alao.     For  '  the  daie- 
y*  lajft  Ilerr  Kachdgal,   'wanLi   lre«b   watar   for  Its  ruota,  loUr  myt  lor  iti 
I  laan  nun  and  atmospheric  moitloTe.    It  it  well  known  tbnt  date- 
in  the  neighbourhood  of  the  tea  pcodooe  only  leoond-rate   fruit;  and 
!•  eofite  groiMkd  ^  doobcitig  whethsr  te  regiona  ezpoeed  to  the  doubtful 
of  the  Meditttraaaan  afe  really  the  regfoni  which  produce  the  beet  datae 
lh«  world  ft&d  thereby  have  earned  the  name  Beled  el-Dtcherid,  that  ii,  literally, 
lAod  of  the  Date-palm*     Would  it  not  be  rath  to  endanger  a  cultivation^  the  pin>- 
r  ef  whieh  ie  Ojfonted  by  mllUaiia  of  money,  for  Tefy  unoertaui  reeulte?*] 
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occurrence  of  n  superiorly  civilised  assailing-  un  tnftriiirlj'  dtibrf 
race  by  means  of  strong  drink.  He  t-ells  as  how  CRtiib]r««  nil 
cask  of  patm-winCf  presumably  brought  with  him  from  \m  tin 
country,  as  a  present  to  the  Aethiopiaus,  previously  calknl  * 
by  Homer.  The  Egyptiaos,  also,  according  to  IIei\idatQ%  ii 
employed  palni-wine  (probably,  when  we  compare  this  [inmifci] 
the  others  already  cited,  from  Babylonia)  in  the  process  of 
ing.  I  have  ^et  up  this  argument,  but  I  think  I  nyiy  kaoek 
down,  and  thereby  save  some  of  my  friends  some  traibli^  If 
observing  that  in  Eugland  we  ought  not  to  think  tliat 
country  shows  pre-eminent  skill  in  manufacttirio^  imv 
that  therefore  that  mw  material  must  even  have  been  growi^  ill 
to  say,  originally  found  growing  nild,  in  that  cotintiT.  Fasti  d, 
for  example,  a  product  analogous  in  it6  operation  to  palm^vtm^  il 
matiufactured  in  this  land  out  of  potatoes ;  but  potatoes  wan  w^ 
thei-eby  shown  to  have  been  first  cultivated  either  in  Great  firiiBi 
or  Ireland. 

I  gather  from  Martins  that  '  Celsius  in  Ilierobotaiiioo  ofmm 
dat  ut  Palaestinam  tanquam  veram  bajue  arboria  palriaBi  ott 
o>t(mdat.' 

ly  in  my  turn,  venture  to  advocate  the  claims  of  tlifl  NaflUDc^a 
who  dwelt  around  the  soutb-eagtern  extremity  of  the  Syrti^  mmr, 
now  known  as  the  Gulf  of  Sidra  (long*  E.  20^),  to  bo  oooAdtM  n 
the  race  which  first  cultivated  the  palm ;  and  with  ihein  I  tkuM 
couple  those  of  the  Garamantes  of  Fezzan,  What  I  havr  to  m 
about  them  is  based  mainly  upon  the  appan^ntly  Imtliral  lai 
certainly  life-like  account  which  Herodotus  gives  of  tlicm  in  thrtvfc 
four  pai^sages,  i,  32  and  iv,  17a,  i%2,  i83»  none  of  which  Marttii 
refers  to  in  his  enumeration  of  profane  writers  in  cootiadHfeiiictMi 
to  the  sacred  writers  who  mention  dat4?  palms  referred  to  bjr  Cdav; 
but  partly  also  upon  a  single  passage  of  Diodoroa  Siculiu^  vL  4* 
We  6nd  thus  that  the  Nasamones  were  a  nnmeroua  and  pimaM, 
but  certainly  a  ver}'  far  from  civilised  people.  They  combtiied  pelf* 
gamy  with  polyandry,  much  as  the  Mossagetae  did  ai  Ike  m^ 
time.  Some  of  their  other  practices  combine  several  of  tlie  acta 
of  a  priscan  people,  such  as  the  veneration  of  anoeeton^  and  Ifti 
regard  for  justice  which  ba^  made  the  words  Troll^rwm  fim 
proverbial ;  and  finally  those  social  feelings  which  are  indicalcd  bf 
the   wordsi  i.    52,  ivh(m»   hvpactimp   iratSar   i/ipcjTdf,    and   lAiA 
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filldan'  has  averred   to  be  emiDently  characteristic   of  savages. 

\  eiibjoin  the  eotire  passage,  iv.  172'^,  for  several  reasons,  in  the 

ri^ioal  Orcek ;  and  I  submit  that  a  people  who  embodied  so  much 

t  wild  life  in  their  social  condition,  could  have  learnt  little  from 

Hy  of  the  nations  to  the  east  of  thera,  whether  Egyptian,  Arabian, 

kflsyrian,  or  Persian.     But  as  regards  their  dealing  with  the  date- 

idmfl,  we  have  this  remarkable  statement  made  by  Herodotus,  iv. 

172  and  186:  'In  the  summer  they  leave  their  flocks  by  the  sea- 

ide,  and  go  up  to  the  district  Augila,  to  get  in  the  harvest  of  the 

pte-palms  which  grow  there  in  great  abundance,  aud  are  of  great 

lize^  all  being  fruit-bearing/     Now  Herodotus,  and,  as  he  tells  us, 

;>  193,  the  Greeks  of  his  time  generally,  were  acquainted  with  the 

lisexual  dioecious  character  of  the  palm  and  the  fig  ;  that  the  Baby- 

Kiniani?    used   artificial    means  for   securing    the   impregnation   of 

Ibe  pistilliferous  trees  he  tells  ns  in  loco ;  and  we  know  that  those 

Utter  were,  as  they  are  (see  Kaempfer,  I  c,  p.  672)  still,  to  be 

in  Persia  as  they  arc  (see  Martins,  Lc,  p.  264)  still  in  Egypt. 

considerable  weight,  therefore,  may  fairly  be  assigned  to  his 

taCement,  iv.  172,  to  the  eSect  that  at  Augila  (as  also  probably, 

m  iv.  183,  in  the  country  of  the  Garamantes)  there  were  none  but 

*  *fiiriy  IfthsbiUnts  of  ScandinavU/  Eng.  Tnifm.  «d.  Lubbook^  p.  167  *  *  AnitoorMj 
I  wtnmgly  dcreloped  ftmongsi  aU  saTi^  iiftiioii«.* 

*  Am  ng^»  the  dte  of  the  Fexsan  d^les,  the  djitei  of  the  GamnMLtet  referred  lo 
Herodotiif^  iv.  183,  m  living  ten  dmyi*  journey  from  Au^U  we>twftrd».  Mid  m 

ftStnJM  iMpwt>ip^f9t  vqAXm  mt^mp  luX  hf  rocVi  kri^oicx,  vre  have  the  following 

lOB  frooi  Dr.  £d«  Vogel.  dt.  SeeniAun,  L  c.  p|>,  185,  186  :  *  Tbe  krgest  tUie  of 

(which  ti  also  ih«  best)  11  ai|  P»rtuen  Mnm  and  10  in  diameter,  the  mialleei 

5,*    I^on,  in  hie  ■  NarratiTe  of  Trav«ib  in  North  Africa/  iSji,  p.  71.  telU  ua^ 

lliie  of  Sockaa  in  Fetian  are  of  a  quality  far  iuperior  to  aaj  produced  in  the 

of  Alrioa.'     Uerodotuv,  ir.  17 j  :  hifCx^aiiM  t\  ro^rwf  rb  vpht  lawifnjM  Ix®»t«U 

-,  |#l^ot  l^r  woXXiw'   ot  riH  $ipf>s  KaraXtiwotrrtt  ttl  r^  ^aXAao-p  rd  irpJ^ora^ 

It  A^7«Aa  X^pof^,  6wwptnwr§t  T«rvr  fol^itmr  of  di  woXkol  mil  d^^Ao^ft 

1^  «4rpff  l&rru  9ap90^p<H'  rov%  5i  dTr*U&mn  •w«di'  fi}p«v47«M't«  a^tm^ru  9p^ 

^tcv  aattAiovat,  tmi  (wuta  Iwl  ydka  iwiwaaaoirrtt  vfyoiMri.     yvinutm§  ^  ronl^omt 

tx***    f«O^TPT    iwllfO*VOP  OVT#W    WQttWTOt    T^P  ftillP'    Tp.jW^    mtpawkfjlti^   T^    JKol 

rifif  i*  «f  lira<rrvt  ol  fux^Vt  ^^  hStpw  rh  Ar  Ix?  f^pit'^ot  i(  oUov^ 

D  ««il  ptmrntri  xjUvt^m  t<kj}lk,     'Opa^Covin  ft^v  ro2«  wn/JL  o^cw  dtfUpaf  Bt' 

iTww  ni  dpifftovf  Xryofiivovt  ytyiv^at,  tovrcvf,  Tw*   rvfifiam  iwrZfttrw.     Mar* 

IT  A»  fly  itr  yf  ^-#1  Mwrtvy,  Toiir^  XP9^^'     niffTifft  M  TO«p<TflXi  xp^tMTOf  In  r§» 
m^Slff  "^  ofrf  <lf  U  f^iff  tov  Iripoy  witHt'  f^v  84  fti^  txtifet  (r^fp^  f^V^^^,  ^  *4 

3« 
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these  latter  pistilliferous  trees«  Of  course  this  etsiemvut  wWni 
need  supplementation  by  one  which  he  may  very  well  bAf^«ip|M«4 
his  readers  would  take  for  granted,  to  the  effect  thai  the  Hmmmmm 
(and  probably  the  Gararaantes)  brought  the  male  floweia  fitm  i 
distance,  carefully  selecting  those  liberaliari  quotlam  vi^rt  ac  pUmm 
habitu^  just  as  Kaempfer,  p.  67 a »  tells  us  the  Persian  date-lkiiBai 
did ;  this  being,  in  fact^  pretty  nearly  the  whole  of  what  11  reqoind 
in  the  way  of  cultivating  the  date-palm.  The  palms  retorlel  ^ 
at  least  by  the  Nasamones,  were  large ;  they  could  not,  tlkerrfon^ 
have  been  wild  date-palms;  and  being  thus  proved  to  be  iiiMt<r 
less  under  the  care  of  man,  they  are^  secondly,  proved  to  haw  ha 
even  more  under  that  care  and  more  dependent  upon  it  tfaaa  tMf 
vated  palms  elsewhere^  inasmuch  as  the  i)ollen  neoeamijr  Ibf  fartK 
lising  their  flowers  had  to  be  brought  to  them  from  m  diatmci^  Ik 
bridging  over  of  which  could  only  be  eRected  by  man's  tnlgniatMi 
at  fixed  intervals.  My  argument,  in  other  words^  Ilea  in  tbe  bit 
that  a  tribe,  which,  being  of  very  priscan  habits  and  cosIom^ 
cannot  be  supposed  to  have  borrowed  much  from  ita  more  citiU 
neighbours,  was,  nevertheless,  credited  in  the  time  of  Uefodcte 
with  possessing  groves  of  cultivated  and  exclusively  femade  dirti^ 
palms,  which  bore  largo  and,  we  may  perhaps  infer,  exoellail  dsli^ 
as  they  still  continue  to  do. 

We  have  furnished  to  ub  in  modern  times  a  verifiable  Uileiy 
very  closely  parallel  with  that  which  I  here  suggest;  Ibe  timm 
ffuineeniU  is  undoubtedly^  as  a  cultivated  plant,  an  aoiuisilisn  d 
negro  minds ;  and  as  Hartmann  says,  1.  c.  p.  1 1 8^  this  ai miiiitiM 
has  been  made  for  us  by  a  race  which  still  carries  on  the  { 
human  sacrifices ;  and  that  in  sight  of  Europtsn 
European  steamboats,  much  as  the  Nasamones»  whom  I  sopfiosi  li 
have  diHcovered  the  cultivation  of  another  palm,  carried  om  ikm 
polyandry  almoi?t  within  sight  of  the  Egyptian  p\*T«mi4i.  'TW 
thing  that  hath  been  is  the  thing  that  shall  be.* 

Tlie  picture  before  you  from  Kaempfer's  '  Amocniiates  i".ii>t«tft 
p.  711,  Tab.  iii.  Fasc.  iv.  lyii,  coupled  with  hie  eoaOMal*  afSi 
the  scene  of  enjoyment  which  it  represents,  and  tn  which  Uie  jmim- 


*  *  Hi  lunt  pnlmicolanini  in  memt,  ut  de  loqoMv  dso^pli&falMei  asgli4|a 
BifiitU|u»m  cutii  Dostimiitiiu  i^cotMutn  Inilai^  ooe»|iatkail»us 
OIm  htc  Uiboruffli  t  dam  agrat  eflHngimuv,  vuliftrmniii*  «l  rwnk^atQi ;  dwa « 
lirminiii,  rnticAinQe  et  refkniniiifl,  .  .  Seciii  mhiIm  d«  MnbnMtb  ifapiKai 
Ariiliiiui ;  hiM  gnUi  oiotiioo  ot  mIo  alin^e  nAtimo  mimsrt  < 
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trees  play  so  essential  a  part,  may  remind  us  of  Lmnaeus^s  often- 
quoted  saying,  *  Mao  dwelln  naiuTally  mthin  the  tropics,  and  lives 
on  the  fruit  of  the  palm-tree ;  he  €xui%  in  other  parts  of  the  world, 
uid  makes  shift  to  feed  on  corn  and  flesh/  But  it  may  suggest  a 
little  more  than  this.  It  may  cause  us  to  think  seriously  on  the 
question  what  i^-ill  be,  not  the  effect  on  external  nature  which  man's 
Action  will  produce,  but  what  will  be  the  effect  which  external 
nature  will  produce  upon  man,  if  by  some  recrudescence  of  a  glacial 
period,  either  in  a  geological  sense,  or  in  the  economic  sense^  which 
an  exhaustion  of  our  supply  of  Nearetic  as  well  as  Palaearctic  coal 
would,  in  the  absence  of  any  substitute,  bring  about,  we  should  be 
driven  southwards,  and  become  tropico-  instead  of  cosmopolitan. 
What  will  be  the  effect  of  the  easy  terms  upon  which  life  can  be 
inaintaincd  in  the  tropics  upon  the  species  which  has  hitherto 
never  developed  a  lasting  civilisation  except  under  the  stimulation 
*curis  acuens  modalia  cord  a  *  of  northern  latitudes  or  mountain 
elevation^?  How  will  it  fare  with  intellectual  culture  when  and 
where,  not  to  speak  any  further  of  our  date-palm,  the  cocoanut-palm^ 
the  banana,  the  breadfniit,  will  make  exertion  so  all  but  superfluous 
for  the  dura  a  itirpe  genera  who  now  govern  the  world  ?  If  we  are 
to  guide  ouraelves  as  we  peer  into  the  twilight  of  the  future  by 
what  we  can  see  going  on  in  the  broad  Mediterranean  noonday  of  the 
present,  the  example  of  the  idle  Corsiean  is  not  altogether  en- 
conraging.  A  Corsiean  family,  we  are  told  by  their  French  fellow- 
citisens^,  with  a  couple  of  dozen  of  chestnut-trees,  and  with  a  herd 
of  goats  which  *find  themselves,'  to  the  great  disgust  of  all 
botanists,  have  no  aspirations  left  to  satisfy  beyond  that  of  being 
able  to  buy  a  gun,  U>  the  great  disgust  of  all  sportsmen.  In 
a  matter  of  prophesying,  Sir,  the  argument  from  authority  and 
aQthonties  has  its  legitimate  place,  and  upon  the  present  oecasitm 
it  happens  to  have  a  very  legitimate  time  ^.  I  have  in  a  work  on 
'Hereditary  Genius/  published  in  the  ^>ear  1869,  found  it  stated 
that  *No  Englishman  of  the  nineteenth  century  is  purely  nomadic:* 
and  that  even  the  most  so  among  them  have  also  inherited  many 
civilised  cravings  which  are  necessarily  starved,  and  thus  entail 

*  Widlftoe,  'Nfttunhl  8«lect!oii/  p,  318;  aod  Botisieitfla.  'LltoauM  da  Midi  el 
nuMame  du  Nonl,*  tS36,  piMiim, 

*  Uabn,  I  c,  p,  346. 

*  [On  the  ertcdag  when  thia  lecture  wm  deliverf^  the  thmr  ww  oocupit^  hj 
Ftmncii  GiHoo,  £eq.,  F.E.S.,  nuthar  of  a  work  on  HcrediUry  Genius.— £i>tTOB.] 
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personal  discomfort  and  create  the  required  iliBidiw  tm  tinr 
gratiticatiou,  whea  they  are  tempted  to  let  theili«elv)M  la{M  iato 
savage  Corsican  sloth.  In  the  thousands  of  years  which  inaj  jH 
intervene  between  us  and  the  necessity  for  a  scKilhwsrd  tSfiim, 
these  cravings  and  uneiisinesses  will  have  become  more  iom&p&gJif 
a  part  of  our  natum  than  even  the  most  optimistteaUy-BUiiU 
member  of  the  London  School  Board  can  as  yet  aoteft  thtj  htm 
become.  I  have  not  far  to  look  for  another  aothortty  who  viQ 
assure  us  that  the  desire  and  appetite  for  intelleetaal  enppmM 
may  become  as  really  a  *  constitutional  deraand '  at  tliota  b«w 
stimuli  which  in  'old,  unhappy,  far-off  times'  eoabhd  mi  I* 
subdue  other  gregarious  animals  to  his  own  us€i^  mod,  0c»aidil*f4 
overrun  victoriously  the  whole  globe.  Your  secretary,  Mr  BiUi. 
aPber  eleven  years  of  absence  from  England,  to  which  Iht 
owes  his  charming  work  the  ^Naturalist  on  the  HiTer 
and  after  seeing  many  tribes  living  in  the  happy  podttoa  m  i 
a  moderate  amount  of  light  work  will  produce  for  tiM  MpH 
peaceful,  and  friendly  people  all  the  necessaries  of  their  oi^  ft 
(1.  c.  vol.  ii*  p.  137  of  the  *  Mundurucus'),  found  yet  (p.  416)— 

*  After  three  yean  of  renewed  experience  of  Eogland,  how  {jieaaipatslily  1 
oiviliBed  life,  where  feelingi,  taitei,  and  intfeUect  End  ahtuuUnt  nnurjgliiin 
iitpiritujil  tterillty  of  half^iavige  exiitence,  ereii  If  il  were  paiad  ia  IJ^ 
Eden.  What  bjw  struck  me/  uye  Mr.  Batoi,  '  powerfoUjr  ii  the  bsinaMflsnih 
diversitj  and  intereei  of  human  character  and  Bodal  oooditiaoa  ia  m  liatjk 
nation^  than  in  equatorial  South  America,  wherv  thxtm  dialitici  rum  of  «■■  ]if>i  ii^ 
ther.  The  luperiority  of  the  bleak  north  to  tropical  regiooa^  ho««V9,  It  oa^  m  iWr 
aocial  aiii>ect,  fur  1  hold  to  the  opinion  that  altlMMgh  humultf  Cio  wmaA  aft  mhtttA 
ataU)  of  culture  only  by  Vjattling  with  the  itiolMtMOoiai  of  nalitf^  in  lilgfc  ktilitei 
u  under  the  etjuat^ir  alone  that  the  perfect  mm  of  iha  fUlttre  wiU  i 
Ihiition  of  mail*!  beautiful  heritage,  the  earth  '.* 
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*  V.  Baer«  who  after  making  himaalf  in  hb  eartieal  jmn  a  fvtaoa 
Wcatne  in  hit  later  years  a  not  inconaiderahle  g«ografi]lcr,  ■■!■■— d  liteaetf  la 
BO  long  ago  af  1 848  in  one  of  the  geographioal  maoiMla  of  tfct  Gm^pmfkiad 
Kiiaoa  to  much  the  eame  effect  aa  the  two  wHten  abore  qaolcd-     fib  a 
tra&iUted  into  Gorman  no  earlier  than  1873,  and  itUad  aa  foUowa  (a  haa 
dem  Gebiete  der  NaturwiaaenaDhaft,*  Th<^il  ii.  Ejilfte  L  pfK  45^6: — 

*Mit  reoht  propheziet  daher  aiie  dic«er   Production^^Krafi  dar 
geletiaichar  Botatdkert  Merr  Meier  in  K  rmi|yr«lH!frK,  daan  der  M«a«^  la  liar  eii 
Welt  faioh  lich  mehrend,  in  die  belaee  j^ne  auriJickwandara  aardab   Ji 
gron  unfenUir  ab  dae  K5nigreich  Saehaen*  verda  viallaiehi  15, 
Mai  to  Tiel  Menichen  emahren  konnen  ala  Sadinn.    Un4  wia  altli^ 
hiniu,  die  Wa1dfliM;he  Braaitieni !     Verkehft  fUM. 
jungfhtu lichen.     Er  tmg  nur  flkr  den  M«naeh«n  biah<tr 
dct   Uauahatt  der  Natur  Jahrtauaenda  hiaduteh   ia  illai 
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It  IS  somethiDg  like  an  anti-climax  to  suggest  that  even  when 
man  is  in  the  tropics  and  is  surrounded  there  with  all  the  Insoious 
temptations  which  tlie  cultivation  of  those  latitudes  will  give  him 
on  6ncb  easy  terme^  he  Y^^ill  still  be  beset  with  certain  urgent  needs 
in  the  way  of  supplying  his  bodily  wants  as  well  as  his  cravings 
for  intellectual  excitement  and  employments.  For  it  is  a  mistake 
to  think  that  the  craving  for  fiesh  and  even  for  fetty  foods  becomes 
mi  all  obenleta  in  tropical  countries,  or  that  man  is  at  all  less  of  a 
BeBh-feeder  in  the  regions  which  are  now  at  lenst  the  selected 
loeaiitii^  of  the  most  typical  flesh-feeders,  from  Carnivora  in  his  own 
elaas— through  the  vertebrate  snakes  down  to  Arachnida  in  the 
loTertebrata — than  he  is  in  the  picturewjue  wilds  where  the  flesh- 


y  fiirdie  MetLscben,  die  noch  komtnen  soUen,  sowie  in  aodeni  Gegenden  frUbcr, 
aIs  die  Erdriude  deb  bildete,  in  ihr  Sieiokohlen  vergraben  wurden  ala  ungebenre 
MigMine  vcm  Brennstoff  ftir  eine  Zt^t,  in  welch er  diu  vermebrte  Meascbengtidcblecht 
den  Waldwuehs  teihr  (MaohriiAkt  hftben  wird.  Abor  der  Menaoh,  der  ftui  Europe 
snrtlcVwatidert  in  die  Hdmatb,  mus  der  er  unsprungUcb  »ufigewMidort  lat,  brtngt  einen 
Gewiim  mii,  den  er  itnter  den  Tropen  nirgends  «rbuigt  h^t,  die  Liebe  xur  Arbrit^  dit 
SekAim  drr  WtMtfnKka/i,  dk  KumU  der  Industrie  und  die  Miiuichi  m  die  BedUrftmm 
mmm  ^nrdneUn  Siaaithbtns.  Dainii  kunnte  er  frtsilich  die  arboitsclieuien  N*tiir- 
t  der  frtlber  dort  sniiiivigen  Vulkcr  crdrQcken.  Aber  mmn  djuf  hoffen,  dan 
II  Aueh  die  bomftne  Gednnimg  IniiDer  niebr  deb  feat  gwelst  hftben  wird, 
I  d«r  waiter  voisiBachntteiM  Meiiich  erkeont,  daw  er  kcin  Recht  b4t,  den  unent- 
wrickdicti  jdiigvD  Bmder  en  imt«idr(lcke&«  tondeen  die  Verpflichtang.  ibn  scbotiend 
Miliar  su  bOdea;  daai  die  Erde  ein  ^ronee  WaiflenhAtu  ifl  ia  welcbero  die  aoge* 
naa^lati  ^lldea  die  ndibeicben  WMsen  nod.  Mmi  dvf  erwmrten,  dan  unter  deo 
TWpm,  wo  wenlgar  Zdl  fitr  die  Production  der  NAbrung*mittel  erfordert  wird,  wo 
Sm  Kat«ir  fie  an  Biiumen  reiien  li«i«  die  getfriige  Bildoqg  Tiel  allgemeineu  werden 
mnm  ale  !»  Notdrn,  In  der  Tbat  hat  docb  in  MJiteI-Euni|iat  ich  eprt^he  nicbt 
oaeeram  Nurden,  nur  der  kleinste  Tbeil  der  Bewobner  Maue  genug,  uni 
I  g■i■t^g»Tl,  Aideg«%  die  ia  ibm  aohluoinieriif  auazubilden,  wabreDd  die  bei  weitem 
r  Atiaahl  dai  gmnse  Jabr  hindurch  beaehafligt  iat,  den  Nahmngtatoff  sti  be- 
fait«n  Wl«  viel  mebr  Muaee  hat  eebon  die  arbdte&de  Klaaia  in  Italian  !  Auch  hat 
aft*  ukhl  aufgehort^  an  Kuast  ttsd  Wlaeenichaft  tksti  so  trgoUaa,  und  wird  dafar  VMft 
•■a  NefdUUiderti  mit  Unrecbi,  wits  icb  gUulw,  tm^  genanot.  Eitf^pa  seMU  mir 
«ia»/ir  dk  OtidiicMf  dtrMm*eMrH,  ^nn  trirtie  in  j^mMeen  Umriuen  tAtMidkm,  di€ 
Mkf  8tkmi0^  W€t  He  ^ui*  A  rhtit  tjnvttnfjeit  ymrd^  ^nd  gm^i^  B«$ek^iffUsig  dftmt  fcmle. 
lIMiIca  QBare  Kachkoounen  der  ^osten  und  jooaten  Oenetmdou,  weon  de  tm  UpfUgeu 
CmjUm  od«r  tn  dar  ewig  gleicbm  aadgeii  Tampetaiur  der  Sddaai^tiiaelia  tm  Schatten  der 
I'klaiaB  ftbar  die  ^htokflale  der  MenaoldMit  nachdenkeo*  anerkennen,  dam  itif  die 
^MmH  tfli  Nordm  nitM  ^chUcfd  t^fwtmUtm,  $tmdirm  ffeitti^  Ombm  at^  §i4  vrrmibt 
Idkoi,  dU  mmUr  dem  Trtfptn  nkki  fftdfUtitm  komUm,  deitm  moeh  Jest  l^hl  dtr  Nnturmmtek 
dmfi  (m  eorfoUattt  EimdhfU.  Mti^teii  da.  wenn  do  wiaMUchaAlicbe  Htdma  in  deit 
SavJao  iinWuehiiiBH  imi  dao  Sehneo  mit  dgenen  Atigen  zn  erblioken*  mit  dankhafar 
J  atsf  dk  Boisco  iiniM^ir  Sobul-  und  Arbdtdtaiuen  letien/ 
^&U,Mmhm%Bpmo»9pmk»  to  the  aame  effect  in  hij  '  Ptixkciplai  of  fibkgj«*  roL  iL 
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furiiiehing  Cheviot  sheep  are  so  abundantly  farthcoming  m  to  i 
even  into  the  landscape.  It  were  a  still  greater  and  more  mnim 
mistake  if  any  one  were  to  compare,  for  suecnlenoe  or  «aipidity»  t^ 
flesh- food  as  yet  procurable  in  the  tropics  mth  thai  which  wt  kf? 
furnished  us  in  every  well-ordered  house,  and  even  hotftel,  in  tk^ 
United  Kingdom  of  the  chilly  and  rainy  isles. 

The  subject  is  not  altogether  romantic,  as  I  luiTe 
acknowledged ;  there  is  the  more  reason  therefore  for  puttiBf  ill 
practical  side  prominently  forward,  and  thereby,  as  we  may  bop, 
doing  something,  however  humble^  for  the  bettmag^  of  aaa't 
estate.  That  it  is  not  altogether  visionary  to  hope  for  foaw  ^ 
provement  in  this  direction,  or  to  strive  to  make  acqoisiiiiiM  m  iW 
way  of  domestication  under  a  tropical  of  the  sam©  kind  li  tkaa 
which  our  forefathers  made  under  a  Central  Asiatic  son,  ihm  UOtm* 
ing  utterance  of  the  late  Dr.  J.  E*  Gray,  of  the  Britiili  lfi«a% 
an  authority  untainted  with  enthusiasm^  may  be  taken  at  thoTOf. 
Speaking  at  the  1864  (Bath)  Meeting  of  the  Britiah  AiVMlM 
(see  Report  of  Address,  p.  83*  in  Transactions  of  Sedioitf)  ef  eg 
at  present  available  domestic  animals^  Dr.  Gray  said  : — 


*  An  Att«ntiye  itudj  of  the  Ust.  nod  of  the  p^culUrities  of  the  maSmu 
indooeK  me  to  boMeve  that,  in  attemptinf^  to  Introdooe  nvw  di»Mal 
amne  of  our  oolomes,  it  would  h^  de(iir3ibt«  nni  to  ccitt£nc  OQntltw  I0  Ikt  l«i|Hi 
breedi*  bat  to  Mccrtaln  whetbt- r  fotne  uf  tbe  doBuastk  rmoea  of  A«U  or  Alrla  M^ 
not  be  better  adapted  to  the  cliniAto  and  other  condkioni  of  lb«  ooImij,  tlihiM^I  Ir 
roMonfl,  to  wbkh  I  h»yo  before  adverted,  it  would  neitliv  bt  wofth  llb«  ^rmM^wi 
ooaabtent  witb  good  policy,  to  attempt  tbeir  iatrodootion  lien. 

'  There  is  evidently  ample  room  for  such  eitperimenU,  wbtcb  flug|litb«iil?ialifaMf 
made,  for  butaaoSf  in  the  coloiueH  of  the  coast  of  A&ica,  whn9  oor  boffM^  1*1^  m^ 
abeep,  uid  goftta,  and  even  dogt,  have  greatly  degenenled^  wlMrt  thm  ht^m  wad  At 
an  live  only  for  i  brief  period^  where  the  tetk  of  the  ox  uid  ihwy  la  dmod^mi  m  lei 
and  nkrOf  and  the  flesh  of  the  goat,  which  i»  more  oommoa,  b  laid  to  ba  laoidflB  Mi 
stringy.  The  pig  atone,  of  all  our  dumostio  antmahK  seensi  ^  boir  Uw  itaifi  vil 
«qnaiilmity:  and  the  prodao«  of  the  'milch  pjf '  Is  ofUoi  sold  to  fmmmifmB  d^ 
mail  paoketA.  and  the  ■hips  011  the  fftatiooi,  a«  the  milk  of  tho  oew,  er  irvMi  Ifco  ^mk 
ii  nrbly  lo  bo  obUtiied.  Ualbriaimtely  both  the  white  ftnd  tlM  Um 
mor^y  aojouniesv  la  the  laod,  and  do  not  aeem  to  ^omam  rafiaii 
eltnstion  to  mfthe  the  eiperiment  Ibooiselves/ 


There  ia  a  more  serious  aspect  or  rather  prospect  of  oa 
relation  to  the  animal  world.  In  this  realm  of  activity,  as 
othem,  we  have  of  late  been  very  rapidly  extonding  our  requM- 
bilitiesL  A  man  needs  not  to  have  spent  yaua  in  the  lUif 
Archipcla^  as  Mr.  Wallace  has  done,  nor  10  tbe  ^imf  diftnrtl 


Siberia  as  Midilendorff  has  done,  nor,  Sir,  in  tliose 
of  SorttFULRfcii,  to  be  convinced  tliat  the  numbers  of  domesticated 
animals,   I   do  not  say  of  species  of  domesticated  animals,  will 

mredly,  and  at  no  such  very  distant  period,  gain  a  relative  mag- 
nitude of  which  our  forefathers,  who  so  patiently  won  them  for  us 
Itoeii  savagery,  could  have  had  no  conception.  And  that  earlier 
than  the  attainment  of  this  relative  prepondei-ance,  the  domestic 
on  this  world's  surface  will  be  nearly  the  only  large  land 
left  upon  it,  and  that  the  wild  ones  will  be  but  pigmy 
ireiXDin^  ^win:ige  Ungezrefer^  in  Middendorff*s  words,  or,  at  leasts 
lees  noble  animals,  is  equally  evident.  For  example,  we  can  see  as 
regards  the  Hon,  the  king  of  beasts,  that  the  breach-loading  rifle  is 
now  rapidly  completing  what  the  smooth-bore,  with  flint  and  steel, 
began;  for  whereas  he  loses  his  life  by  his  boldness  in  coming  out 
into  the  open,  we  have  in  one  part  of  the  Old  World  the  tiger,  and 
in  another  the  hyaena,  substituted  for  him,  a  change  in  neither  case 
tnaeh  or  at  all  for  the  better. 

I  have  no  reason  for  doubting  that  in  these  days  we  all  consciously 
strive  to  act  up  to  what  has  been  spoken  of,  though  not  wholly  cor* 
rectly,  as  '  the   new  commandment   of  the   nineteenth   century,* 

•  Thou  shalt  not  be  cruel  ;'  and  I  sincerely  trust,  that  as  regards  all 
animals,  domestic  and  wild,  whether  in  the  fields  or  in  the  streets 
aod  shambles,  whether  in  the  woods  or  within  walls,  this  command- 
ment nuiy,  like  some  others,  attain  greater  extension  in  pmctice^ 
as  \iR  many-sided  applicability  becomes  more  and  more  manifest. 
But  1  think  that,  even  without  our  intending  it,  the  extension  of 

T^koiMiiticution  has  increased  the  sum  total  of  lower  animal  happinesf^. 
A  South  African  traveller.  Sir,  whose  authority  you  will  not  repu- 
diate*  and   we    shall    not   even   question,    has    told    us   (Gal ton, 

*  Domestication  of  Animals,'  Trans.  Ethnog.  Soc,  iii.  N,  S.  1865,  p. 
I22)«  from  his  own  observation  of  the  still  very  really  wild  life  of 
thoM  regions,  that  it  is  not  after  all  such  unmixed  happiness  as 
peraona  might  think,  who  have  never  crouched  by  night  by  the 
aide  of  pools  in  that  thirsty  land,  and  watchetl  how  nightly  drink* 

f,  even  of  water,  may  lead  to  much  miR^ry.     *The  life  of  alt 
aays  that  writer,  *in  their  wild  stat'e^  is  an  exceedingly 
ions  one.     From  my  own    recollection,   I    believe    that   every 
dope  in  South  Africa  has  to  nm  for  it«  life  every  one  or  two 
dajra  npon  an  average,  and  that  he  starta  or  gallops  under  the 


840 


MODIFICATIONS  OF  ASPECTS  OF  OBQkKtO  114X011 


influence  of  a  false  alarm  many  times  in  the  day/  8iirdf 
the  biped,  who  can  foresee  and  ponderate,  may  think  of  the  iMni.! 
the  future  of  the  domestic  Buminauta,  th«ir  lot,  to  theawebo^M 
they  are  not  troubled  with  anticipations,  totftla  np  an  aggfigiliff 
comfort  and  eyen  of  enjoyment  far  exceeding  that  which  the  nujmibf 
of  wild  graminivorous  creatures  of  similar  bulk  ever  obtAin.  i 
flock  of  well-fed  Cheviots^  on  a  snowy  moor,  in  atl  their  honJip 
ness  and  helplessness  as  against  iriolenee,  shows  the  tmvdbrllri 
he  is  in  a  country  whence  wolves  have  entirely  disapju'srod ;  wooU 
their  lot  be  happier  if  they  were  exposed  not  merely  to  ih§  wtaii 
and  sleets  of  Northumbrian  hut  also  to  the  attacks  of  mArm  ti 
which  even  in  France  and  Germany  they  would  be  liable f 

We  need  not,  however,  travel  in  South  Africa,  as  yoo  hsu 
done,  to  prove  the  point  that  dog-fights  and  Vul|.6^bt%  eoctpli 
and  shambles  notwithstanding,  domestication  bag,  on  ths  wM; 
increased  the  sum  of  the  happiness  of  the  lower  animals.  Lei  oi 
by  an  cany  effbri  of  imagination  figUFe  to  omselves  wbai  wmli 
become  of  the  floeks  and  ht'rds  of  sheep  and  oxen, '  e?eQ  ^ngf  wmA 
cattle/  which  are  now  living  with  as  large  a  share  of  e^fuyuMili 
as,  and  a  very  much  larger  share  of  leisure  at  least  than  umajfi 
their  masters,  if  those  masters  were  one  and  all  to  be  sirqiismtf 
by  some  epidemic.  Suppose,  as  Dr.  Roberts  in  his  memm  m 
'  Spontaneous  Generation '  (p.  59)  has  suggested,  that  the  tenam^ 
which  produces  some  one  or  other  of  our  worse  forms  qI  iahdi/m 
disease  should  ^  sport,'  as  it  is  playfully  styled^  or  vary,  as  a  fttA 
may  sport  or  vary  into  a  nectarine ;  and  then  sappoae  that  IW  ia* 
creased  malignity  and  infectiousness  with  which  it  might  Ikv 
become  endowed^  should  as  entirely  destroy  our  own  tpacias  villas 
these  Islands,  as  of  late  years  disease  has  been  known  to  tatmfy 
depopulate  certain  Polynesian  islets,  or  as  some  aaakgoorijr'^ 
veloped  disease  may  be  supposed  t^  have  exterminated  tfas  Imw  ia 
South  America  within  recent  geological  periods.  Tbsft  «B  Is 
very  little  doubt  in  the  mind  of  anylxHly  who  has  mndi 
of  the  power  of  combination  for  mischief  which  dogs  ean^ 
dently  of  men,  develope,  even  in  a  civilised  and  thickly 
country,  that  in  a  few  days  after  our  disappeaiaooe  th^  woald  b 
masters  of  the  country*  The  mere  desire  for  blood  wkiek  is  m 
eminently  characteristic  of  the  musteliue  carnivores  would  foy 
shortly  and  certainly  show  itself  again  in  our  old  servants  in  tkor 
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ia ;  and  in  a  very  short  time  the  entire  race  of  sheep,  ex- 
in  a  few  moimtain  distrietB,  would  have  been  as  wastefully 
tered  for  their  blood  and  fat  as  flocks  and  herds  have  been 
rtill  are  slaughtered  by  \18  in  Australia  or  South  America.  Oxen 
Id  hold  out  a  little  longer  than  sheep,  and  pigs,  I  incline  to 
ink,  longer  than  either.     But  that  a  great  diminution  of  the  sum 
tal  of  brute  enjoyment,  and,  if  such  a  thing  there  be,  of  brute 
nen  also^  would  take  place  after  we  had  disappeared,  I  think 
DO  demonstration,  especially  to  anybody  who,  without  any 
of  any  canine  mutiny,  has  ever  studied  the  phenomena 
dog-show  or  listened  at  night  to  the  opera  which  its  denizens 
The  various   races    which,   without   exactly   bein^  do- 
ktedt  stand  yet  on   the   borderland  Boparating  wild  from 
lesticated  life,  would  also  very  shortly  and  very  sharply  have 
home  to  them  the  fact  of  their  being  more  dei^endent  on 
n   than  perhaps  either  they  or  we  have   entirely   recognised. 
bits  and  bares,  pliea&ants  and  partridges,  if  they  had  reason, 
reasonably  regret  the  times  when  they  viewed,  with  sorae- 
jtfaiog  pcrbap0  of  disgust,  the  slouching  form  of  the  gamekeeper 
ith  his  double-barrelled  shot-gun  perambulating  the  ridings  in  the 
foods  and  skirting  their  sunny   boundaries.     Cats   and   weasels 
poold  with  little  less  delay  than  the  dogs  make  the  life  of  quad- 
pedfl  just  specilied  as  miserable  as  that  of  the  sheep  and  ox  had 
Irciidy  been  made ;  and  would,  after  the  lapse  of  a  year  or  two, 
ith  the  aid  of  hawks  and  eorvidae  of  several  kinds,  greatly  thin 
leir  nombers.     The   river  embankments  on  the   lower  Thames, 
ly,  which  excited  the  admiration  of  Sir  Christopher  Wren,  and 
re  referred  by  him  to  the  time  of  the  Romans,  and  also  those 
a  many  other  rivers,  having  no  one  to  repair  any  of  the  bn^ehes 
liieb  floods  would  make  in  them,  would  before  very  long  allow  a 
large  acreage  of  land  to  become  swamp,  marshy  and  lag^ne  ; 
only  thus,  on  the  one  hand»  depriving  many  species  of  animala 
their  means  of  subsistence,  but  also  on  the  other  introducing  pro- 
birds,  such  as  gulls,  and  aeeeleratlng  the  disappearance  of 
ny  others  which  really  hold  their  own  in  such  neighbourhoods 
n  now  only  by  man's  protection  and  thanks  to  bis  presence. 
The  purview  of  this  prophecy  extends  no  further  than  the  pre- 
eincta  of  the   British   Inlands;    in   continental  countries   organic 
nature  would  more  completely  resort  to  the  condition  it  was  in 
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before  it  began  to  be  modified  by  man's  interference;  the  H<f9m 
Ilominh  would  not  be  succeeded  by  the  Regnum  Canum  famiii^nwm^ 
but  by  that  otCanunt  luporum ;  and  generally  the  l^r^x  ftrae  wdmrm^ 
both  those  which  eat  others  and  those  which  are  onien  by  o*k«i» 
would  resume  an  importance  even  in  the  landscape  wbidl  Umt 
extirpation  within  our  four  seas  has  rendered  an  impoaribBi^  br 
all  future  time  short  of  the  time  when  the  Channel  will  oott  «giit 
become  dry  land* 

In  concluding  a  Lecture  the  title  of  which  might  mm  fartk 
often-to-be-repeated  title  of  many  siicoessive  and  closely  pnatal 
volumes,  let  me  take  as  a  text  the  following  words  fnnn  Virtai 
Hehn  s  book  (*  Kultnrpflanzen  und  Hausthiere/  3rd  editaoo,  1 877; 
Berlin ;  p.  435),  to  which  I  owe  more  even  than  I  hare  erpnmA' 
'Was  die  moderne  Welt  von  der  alten  unterscbeidet  iii  N«t»^ 
wissensohafl,  Teclinik  und  Naturalokonomie ' — what  makm  tW 
modem  world  to  differ  from  the  old  is  natural  science,  eovoxmukd 
apimratus,  and  political  economy.  As  regards  this  last  diffenestiil 
peculiarity,  I  have  to  remark  that  Herr  Victor  Hehn's  lui  ftfitaea 
bears  the  date  of  1877,  and  tkat^  consequently,  be  caniiol  luftkil 
colonial  tariffs  either  of  Melbourne  or  of  Canada  before  his  mt; 
nor,  though  living  in  Berlin,  could  he  have  heard  the  wonli  attwid 
there  only  ten  days  ago,  though  they  were  in  an  authoritJiliTe Toict 
(see  "Times/  May  and);  nor,  finally,  could  he  haw  been  fnMt 
at  a  meeting  attended  in  Paris  by  the  Tcpresefutatives  of  80  Ifli 
than  fifty-eight  Chambers  of  Commerce  on  the  very  di^  brfofCi 
the  firtit^  that  is,  not  of  April,  but  of  May  in  this  rety  yvf  if 
grace  1879.  Otherwise  I  cannot  but  think  that  Herr  H^n  wmU 
not  have  said  the  political  economy  of  the  proseoti  tilher  ■§  pii  oii 
in  words,  or  as  carried  out  in  practice^  was  so  veiy  dtflbml  fnm 
that  of  ancient  times.  To  any  one  at  all  thick  of  si|^t  or  harl  d 
hearing  the  proportions  of  any  such  difference  am  wholly  iBHi|ir 
eiable.  I  turned  to  what  was  one  of  the  favourite  iliidiei  ef  WJ 
yoath,  my  Aristophanes,  and  I  find  DicacopoUa^i  to  idaptioif  mhm 

'  AehAzn.  33-36  :— 

<UA'  uirrh  ^*p*  wiirra  x^  rp^  ^vfr. 
€3»to  Mid  VuTO  iippcAr.  Mcorditag  to  the  paiaay  fiTen  ia  UtshtL,  fi,  415^  lo  \mm  hm 
ilmiUrlj  in  ih«  dftrk,  the  fbvl  (iTihoM  arornnf,  1. 5,  In  words  T1117  iwaHj  npffifcr^ 
thftt  of  DicaeupoliBy  '  P»trom  fftmUiM  t'«iidaoeni  mm  eiiiinwii  mm  OMtti^*  vltti  Ai 
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ime  Prince  Bismarck  would,  I  apprehend,  as  little  object  aa  it 
seem  he  does  to  adopting  his  principles,  sighing  for  the 
when  he  would  get  back  to  his  farm,  the  articles  consumed 
In" which  at  least  were  *  reserved  for  native  industry/  The  amount 
of  difference  between  these  views  and  those  of  the  statesman  just 
mentioned,  or  those  of  M.  Pouyer-Quertier,  or  of  another  country- 
tnan  of  MM,  Quesnay,  Turgot,  and  Chevalier  who  is  reported  in 
fihe  same  *  Times '  of  Friday,  May  and^  uo  time  having  been  lost 
^ill  giving  these  valuable  views  to  the  world,  to  have  averred 
Uiai  an  increase  in  the  imports  denoted  the  impoverishment  of  a 
coantry,  I  must,  aa  did  Captain  Lemuel  Gulliver  under  some- 
trhat  similar  circumstances  in  Laputa,  profess  myself  t^  be  *  not 
ddlful  enough  to  comprehend/  What  is  shown  seems  to  me 
^to  be  that  in  modem  not  less  than  in  ancient  times  men  will 
tnn  their  heads  against  the  multiplication  table,  and  that  for  the 
ffMUBiDg  moment,  at  least,  it  is  not  always  the  heads  which  come 
off  second  best  in  the  encounter. 

Of  the  second  difference  between  the  old  world  and  the  new 
which  our  command  of  methods  and  means,  our  recognition  of  the 
ftitiiitj  of  attempting  enterprises  with  a  manu^  nuda  and  an  inM- 
teeiut  8tbi permiMia,  has  created,  the  gas,  glass,  and  coal  around  us 
10  this  room  speak,  and  I  ncid  not. 

An  rrgards  the  third  great  point  of  contrast  upon  which  Herr 
Hchn  insists,  that  of  natural  science,  we  are  all  probably  at  one 
with  him.  Our  agreement  may  be  illustrated  by  contrasting  the 
different  factors  which  two  poets,  each  an  artist  capable  of  taking  a 
wide  view  with  due  perspective  and  proportion  of  the  sum  of  man*s 
•ctivitiei!,  have  in  ancient  and  modem  times  resfiectively  enu- 
merated as  making  up  that  sum.  When  Juvenal  specifics  what  he 
mernns  by  '  Quidquid  agunt  homines,'  the  comprehensive  title  of 
his  satires,  ho  enumerates  nothing^ — because,  I  suppose,  he  considered 
adl  else  beneath  the  dignity  of  a  poet — hut 

L 

■Age  enough  matters,  hut  imponderables  all  of  them.     Contrast 
these  items, — ^I   purposely  speak  in  Philistine  phraseology — with 

ilsHer  eojoiaed,  i .  i  a,  i ,  In  wordi  which  th*  CbaintMn  of  OoiniD«rM  AforattSd  r»-ebboed 
^  tbmi'  modifled  Romftn  ton^e,  *  Qum  ziMci  m  {Undo  ne  fieri  a  domottidfl  pot«nuil^ 


*Votuiii,  timor,  ink  vduptM^ 
Gaudia,  diKunus* — 
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tltosc  which  our  present  Foet^Laafeaie  enumeratai  m  i 
the  *  raareh  of  mind  ;*  there  we  have  the  line, 

'  In  the  ste&mBhip,  in  the  nilvFay,  in  ttiB  thoui^to  thai  Aake  iimiMid,* 

—  ponderables   and    imponderables    severally   botdmg  fhm  im 

mutual  proportion.     And  from  this  line  I  can  pass  in  tlita  plaetlf 

a  natural  and  lomllj  suggested  transition  to  what  I  boUevt  lo  h 

as  large  a  difference  between  the  ancient  and   tnodem  wqdl  ■ 

either  of  the  two  last  touched  upon.     The  whole  of  the  old  w«H 

of  tlie  or6ii  veterihus  noius^  of  ^^^(Ta  rj  otKavfidinj,  waa  boi  a  mill 

fragment  as  measured  by  the  geographer  when  coropAred  witk  tk 

w  orld  dealt  with  by  our  emigration  agents  and  Custom-hoiiae  ofieot 

The  discovery  of  America  has  been  said  to  have  exereiaed  mwk  tkt 

sort  of  influence  upon  the  old  world,  socially  and  politieaUy,  Uiil 

the  approximation  to  our  globe  of  some  new  planet  would  eiefcm 

astronomieally;  and  since  those  'spacious  times  of  gre*t  Elinhtth' 

China,  Japan,  Australia,  and  Polynesia  have  each  entered  inlalht 

circle   of  influences  acting  upon  and  acted  on   by  the  woiU  m 

known  to  the  classical  writers.     In  speaking  of  any  disiriei  htjmi 

those  in  relation  with  the  valleys  of  the  Euphratoa,  Uie  Diaik^ 

the    Rhine^   the   Rhone,   and    the   shores   of   tbe    MeditenuHi 

and  Black  Sea,  the  ancients  would   but  say   in   rcftOy 

antithesis : 

*  Longm  procul  loagii  via  difidit  invis  Itrm.^ 


The  Brtndlsi  mail  brings  every  manager  of  a  museiimi ; 
every  secretary  for  the  colonies,  into  weekly  reUtioo  with  '  i 
Caesar  never  knew,'  by  agencies  of  which  he  never  dreamt  and  d 
which  in  our  own  times  the  greatest  perfaape  of  his  aoennHii^ 
fortunately  for  us,  as  he  is  reported  to  have  remarked  in  PlymMlk 
Sound,  never  learnt  to  avail  himself.  And  it  is  in  refeteoee  to  tki 
alK pervading  intercom municiition  which  tbe  applintion  ot  dem 
to  navigation  has  rendered  possible  that  I  wish  to  otter  two  est* 
eluding  sentences,  not  respecting  the  vast  contrast  which  it  hat  «t 
up  between  the  present  and  all  preceding  oenturire^  but  j 
tbe  contrast  which  it  will  shortly  have  erected  beiweeo  tlie  ] 
and  all  future  times.  Before  this  application  had  ititnhHAfi  lagh^ 
ways  on  the  ocean  and  invented  machinery  which, 

'StiQniins  mSU  and  weondag  oai% 
Ke«pt  Mlh  witb  liint  on  dklaol  dbHi^* 
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was  possible  on  many  an  oceanic  island  to  recover  links  which 
fallen  out  of  the  chain  of  eviilence  as  to  the  origin  of  species 
hieh  the  older  and  larger  continents  of  dry  land  had  furnished ;  it 
poegible  also  to  elucidate  the  origin,  htimhle  and  lowly  enough, 
oor  own  civilisation  by  what  we  could  see,  and  not  less  by  what 
e  might  fail  to  discover,  in  the  inchoate  civilisations,  in  similar 
ilities,  of  semi-savage  men.  The  lines  of  intercommunication 
tween  the  most  distant  parts  of  our  globe,  which  the  navigator 
itii,  in  his  own  language,  *a  steam-engine  under  his  foot,*  is  daily 
eaving  int^  a  mure  and  more  nearly  all -encompassing  web,  will 
iwy  shortly  have  introduced  m  much  of  the  most  recent  results  of 
Dor  modem  civiiisation  into  what  were  but  lately  the  most  secluded 
of  localities  ns  to  rob  them  of  tbat  value  and  interest  for  the  pur- 
praers  of  the  knowledge  specifiedi  which  they  up  to  a  few  years  ago 
IP  eminently  poaseaaed. 

These  few  years — for  they  will  be  but  few — to  come,  have  a  great 
rtesponsibility  put  upon  them  in  the  way  of  preserving  those  perish- 
able and  destructible  links  in  the  history  of  the  past,  which  may  be 
iaade  incandescent  and  luminous  for  the  advancement  of  knowledge, 
•lid  to  some  not  inconsiderable  extent  for  the  benefiting  of  man  s 
tMtate. 

Id  this  work  the  Society,  which  has  honoured  me  by  inyiting  me 
to  address  them  this  evening,  has  borne  a  distinguished  part  in  the 
paati  aod  I  cannot  doubt,  but,  on  the  contrary,  have  many  reasons 
for  beliaving,  that  it  will  bear  an  increasiDgly  impoiiant  one  in  the 
fotum 
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BIOLOGICAL  TRAINING  AND  STUDIES, 

AN   ADDRESS   DELIVERED  TO  THE  BIOLOGICAL  SBCTIOX  OT  TBI 
BRITISH  ASSOCIATION   FOB  THE   ADVANCEltEXT  OF  SQUSA 

Amongst  the  duties  of  a  President  of  a  Section  the  delirerf  rf 
an  Address  has  in  these  latter  days  Bomehow  ootne  to  be  f^deoori; 
and  that  I  may  interpose  myself  for  but  as  short  a  time  M  potfAk 
between  your  attention  and  the  papers  annonoced  to  yon  for  1 
ing  upon  your  list^  I  will  begin  what  I  ha?e  to  say  wtthovt 
further  preface* 

I  wish  Brst  to  make  a  few  observations  as  to  the  kind  of  prepvi- 
tion  which  is  indispensable,  as  it  seems  to  me,  aa  m  prelimituifj  to 
an  adequate  and  intelligent  comprehension  of  the  pttiblcflii  «f 
biology;  or,  in  other  words,  to  an  adequate  and  intelliguii  mm* 
prehension  of  the  discussioaa  which  will  take  place  in  Ihta  tmm 
and  in  the  two  other  rooms  which  will  be  aligned  to,  nnd  cieeii|aiJ 
by,  the  department  of  P^thnology  and  Anthropology,  and  tJui  tf 
Physiology  pure  and  proper,  with  Anatomy. 

Having  made  theae  observations,  I  propoee,  in  the  seecNid  plMi^ 
to  enumerate  the  subjects  which  appear  litely  to  oocupy  promiam^ 
places  in  our  forthcoming  discussions ;  and  thirdly,  1  will,  if  Tom 
patience  allows  me^  conclude  with  some  x^marka  as  to  oeftun  d 
the  benefits  which  may  be  expect ed,  as  having  been  rgntfantff 
observed  to  flow  from  a  due  and  full  dc%'otion  to  biologuail  sloiy. 

In  the  first  place,  then,  I  wii^h  to  say  that  tiiougli  tho  pit>bli9i 
of  biology  have  much  of  what  is  called  general  interest  (Ibat  is  la 
say,  of  interest  for  all  persons)  attaching  to  them,— as^  indeed,  li»» 
could  they  fail  to  have,  including  as  they  do  the  naltnal  htslocj  d 
our  own  and  of  all  other  species  of  living  orgnntsmsi  wliethv 
animal  or  vegetable?— some  special  preijaratton  must  be  gam 
through  if  that  general  inter^t  is  to  be  tlioroiighljr  and  inliii- 
gently  gratijied.  I  would  compare  the  realm  of  fajolo^  to  a  «a4 
landscape  in  a  cultivat^^d  country  of  which  extensive  views  laqr  ^ 


BIOLOGICAL  TRAINING   AKD  8TUDLEB, 


847 


«ibtaioed  {rom  an  emiQence,  but  for  the  full  and  tborongh  appre- 
'cisttoii  of  which  it  is  necessary  that  the  gazer  Bhauld  himself  have 
cnltivated  some  portiooj  however  small,  of  the  expanse  at  his  feet. 
It  is,  of  course,  a  matter  of  regret  to  think  that  persons  can  he 
found  who  look  upon  an  actual  landscape  without  any  thought  or 
Itnowledge  as  to  how  the  various  factors  which  make  up  its  com* 
plex  beauty  have  come  to  co-operat-e^  how  the  hand  of  man  is  recog* 
lusable  here,  how  the  dip  of  the  strata  is  visible  there,  and  how 
their  alternation  is  detectable  in  another  place  as  the  potent  agency 
in  giving  its  diBtiuctive  features ;  but  I  take  it  that  real  and  per- 
manent, however  imperfect^  pleasure  may  be  drawn  from  the  con* 
templatton  of  scenery  by  persons  who  are  ignorant  of  all  these 
things.  I  do  not  think  this  is  the  case  when  we  here  deal  with 
toup  d'ml  views  of  biology.  The  amount  of  the  special  knowledge, 
the  extent  of  the  special  training  need  not  necessarily  be  great; 
Vut  some  such  special  knowledge  and  training  there  must  be  if  the 
problems  and  argumentations  familiar  to  the  professed  biologist  are 
to  be  understood  and  grasped  by  persons  whose  whole  lives  are  not 
devoted  to  the  subject,  so  as  to  form  for  them  acquieiitions  of  real 
lukd  vital  knowledge. 

The  microscope  has  done  very  much  (indeed  I  may  say  it  haa 
ftiiie  almost  all  that  is  necessary)  for  enabling  all  persons  to  obtain 
cessary  minimum  of  practical  and  personal  acquaintance  with 
HV  ftnmogements  of  the  natural  world  of  which  I  am  speakijig. 
The  glass  trough  used  in  Edinburgh,  the  invention  of  John  Good* 
pir,  whose  genius  shoived  itself,  as  genius  often  does  show  itself^  in 
himple  inventions,  can  be  made  into  a  miniature  aquarium  (I  pur- 
posely nse  a  word  which  calls  up  the  idea  of  an  indoors  apparatus, 
wishing  thereby  to  show  how  the  means  I  recommend  are  within 
the  reach  of  all  persons) ;  and  in  it,  lying  as  it  does  horizontally 
fend  underlain  as  it  is  by  a  condenser,  animal  and  vegetable  or- 
ganisms can  be  observed  at  any  and  at  all  hours^  and  continuously. 
|Dd  with  tolerably  high  magnifying-powers  even  whilst  undisturbed. 
Ibna  is  gained  an  admirable  field  for  the  self-diiicipline  in  question. 
[Rie  mieroaoope  which  should  be  used  by  preference  for  exploring 
isd  watching  such  an  a^iuarium  should  be  such  a  one  as  is  fibred 
a  Qiiekett's  work  on  the  Microscope  (p.  58,  6g.  36),  aa  conaisttng 
if  a  vtem  with  a  stout  steadying  base,  and  of  a  horizontAl  arm 
9  inebes  long,  which  can  carry  indifferently  simple  knaea  or  a 
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compotmd  bodj.     I  think  of  the  two  it  id  betier  that  tbfl 
should  be  horizontal  rather  than  the  mioiosoope ;  and  Iham  vki 
think  with  me  in  this  matter  can  nevertheless  combiiie  tat 
selves  the  advantages  of  the  horizontal  position  of  the 
with  those  of  the  horizontal  position  of  the  objects  oboenvd  If 
modifying  the  eyepiece  in  the  way  figtmed  by  Quekrtt  (p.  jli, 
tig,  266).     It  would  be  a  long  task  to  emuneimte  ftitly  ill  th 
scientific  lessons  which  may  be  gathered^  Brst^  and  all  tlie  sduik 
tional  agencies,  secondly,  which  may  be  set  and   ke{i4  in 
ment  by  a  person  who  possesses  himself  of  thts  aiiiipfe 
The  mutual  interdependence  of  the  animal  and  vogdaUa 
their  9olidanii  as  the  French  have  called  it,  and  oa  the 
have  called  it  too,  copying  herein  the  French,  is  qua  of  tlis  ifH 
lessons    the    observer   has    forced    npon    him ;    the   inflnom  d 
physical  and  chemical  agencies  upon  the  growth  and 
of  living  beings  he  soon  finds  strikingly  illustmted  ;  the 
process  of  development  itself  is  readily  oWrvable  in  Ika  cggi  ff 
the  common  water*snails  and  in  those  of  freshwater  fiih,  ia  Ibl 
the  way  in  which  the  various  organs  and  systems  of  01 
chiselled  out,  built  up,  and  finally  packed  tggelber 
can  be  taken  note  of  in  these  yet  transparent  fepfgasBJaliiM  4 
these  great  sub-kingdoms  which  all  the  while  art  ttndtsiiulied  mk 
at  pi'aee:  and  all  these  points  of  large  iotertsii  are  bol  a  finrtf 
many  which  these  small  means  will  enable  any  0110  to  maitir  ir 
himi^ielf  in  the  concrete  aciuality,  and  thoroughly,     Tba  aeena^ 
for  carefulness  and  truthfulness  in   recording  what   ia  wmn^  tli 
necessity  for  keeping  in  such  records  what  one  obaervaa  ijwta  fi^ 
tinct  from  what  one  infers,  the  necessity  for  palienoa  aad  fmmii^ 
ality^  are  lessons  which,  from  having  a  moral  factor  aa  wdl  m  a 
scientific  one  in  their  compositioni  I  may  specify  as  liAMfilf 
to  the  educational  lessons  which  may  be  gathered  from  waA  1 
coarse  of  study. 

I  have  been  speaking  of  the  microscope  as  an  instrumen;  c< 
education^  and  I  wish  before  leaving  the  subject  to  otter 
aa  to  its  use  when  this  particular  object  of  edocation  m  m 
If  a  subject  ts  to  act  educatioaally,  it  most  be 
thoroughly ;  and  if  a  subject  is  to  be  understood  tbocoBgUir,  A 
must  form  one  segment  or  8tret<;h  in  a  continoona  cliaiii  of  katfaa 
facts.      *ApKTiop  ivo  rw  ypt^ptfjmi^f  said  one  of  the  anaatnl  if 
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educators;  you  must  start  from  some  previously  existing^  basis  of 
knowledge,  and  keep  your  communications  with  it  uninternipted  if 
your  knowledge  is  not  to  be  unreaL  And  my  concrete  application 
of  these  generalities  is  contained  in  the  advice  that  no  sudden  jump 
be  made  from  observations  carried  on  with  the  naked  eye  to  ob- 
eervations  carried  on  with  the  highest  powers  of  the  microscope. 
I  am  speaking  of  the  course  to  be  pursued  by  beginners,  and 
beginners  we  all  were  once ;  and  if  our  places  are  to  be  filled  (and 
filled  they  will  be)  by  better  men,  as  we  hope,  than  ourselves,  they 
will  have  to  be  filled,  we  also  hope,  by  men  who  have  yet  to  become 
beginners.  It  is  in  their  interest  I  have  been  speaking ;  and  I  say 
that  a  beginner  does  not  ordinarily  get  an  intelligent  conception  of 
the  revelations  of  the  microscope  except  in  Bacon's  words,  AsciU* 
ifmdo  continent er  ei  gradaiim,  by  progressing  gradually  from  ob« 
scrvations  with  the  naked  eye  through  observations  dependent  upon 
dissect ing-lenses,  doublets  by  preference,  and  the  lower  powers  of 
tbe  compound  microscope,  up  to  observations  to  be  made  with  the 
It^lier  and  highest  magnifyiug^powers.  Unless  he  ascends  by 
gradations  from  organs  and  systems  to  structures  and  tissues  and 
evils,  his  wonder  and  admiration  at  the  results  of  the  ultimate 
micjoscope  analysis,  of  what  he  had  but  a  moment  before  knowledge 
of  only  in  the  concrete  and  by  the  naked  eye,  is  likely  to  be  but 
Qaintelligent. 

There  are  three  other  agencies  which  can  be  set  into  activity 
with  nearly  as  little  trouble  and  difficulty  as  the  simple  apparatus 
of  which  I  have  just  been  speaking,  and  which  will,  like  it,  secure 
for  na  the  nooessary  preliminary  discipline  or  *  Propdileutik^  for  the 
zatidlAl  comprehension  of  Biology.  These  are  Local  Museums, 
Iiooa]  Field  Clubs,  and  Luteal  Natural  Histories.  Local  authoritiea, 
persons  of  local  influence,  should  engage  and  interest  themselves  in 
Iba  starting  into  life  of  the  two  former  of  these  agencies ;  and  if 
•ome  snch  person  as  Gilbert  White  could  be  found  in  each  county 
to  write  the  Natural  History  of  its  Sel borne,  I  know  not  at  what 
eoat  it  would  not  be  well  to  retain  his  services.  As  the  world  ia 
IpoTeroed,  upon  each  particular  area  of  its  surface  there  b  to  bo 
Ibyiicl  a  certain  percentage  of  the  population  occupying  it  who  have 
special  calls  for  particular  lines  of  study.  It  is  the  interest  of  each 
^  #ott&try  to  have  such  means  and  such  institutions  in  being  as  will 
vandtr  il  powible  to  detect  the  existence  of  persons  gifted  with  sack 
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special  vocations,  to  give  the  talent  thus  entrasted 
fik::ope  for  development,  and  to  render  smaller  the  mk  of  thdr  ihpf 
mote  and  inglorious.  A  young  man  who  is  poowed  of  i  tikil 
for  Natural  Science  and  Physical  Inquiry  generally,  may  Wit  tkt 
knowledge  of  this  predisposition  made  known  to  himself  and  U 
others,  for  the  first  time,  by  his  introduction  to  a  wcU-atna^ 
Local  Museum.  In  such  an  institution^  either  all  at  ooci^  m 
gradually,  the  conviction  may  spring  up  within  him  tlial  tilt  ii* 
vestigation  of  ]>hysical  problems  is  the  line  of  tmrsstagstiga  It 
which  he  should  be  content  to  devote  himself.  relioqnUiiif  lb 
pursuit  of  other  things ;  and,  then,  it*  the  museum  in  qoiiliaa  • 
really  a  well-arranged  one,  a  recruit  may  be  thereky  won  fsfr  lb 
growing  army  of  physical  investigators,  and  one  more  man  mml 
from  the  misery  of  finding,  when  he  has  been  taken  into  00010  ilbi 
career^  that  he  has^  somehow  or  other,  mistaken  hlj  pro(e«m«  tti 
made  of  his  career  one  life-long  mistake. 

Here  comes  the  question,  What  is  a  well-arranged  mttsraa^ 
The  answer  is,  a  well-arranged  museum,  for  the  jmrticular  por|Mt 
of  which  we  are  speaking,  is  one  in  which  the  natuml  objeeU  wbck 
belong  to  the  locality,  and  which  have  already  struck  ttpom  Urn  lyi 
of  such  a  person  as  the  one  contemplated,  are  clearly  expbmtd  iBi 
well-arranged  catalogue.  The  curiosity  which  is  thm  wmAhn  d 
science  is  not  awakened  for  the  first  time  in  the  mii8eitni«  brt  til 
of  doors,  in  the  wood^  by  the  side  of  the  brook,  on  the  bilUda^  If 
Bcaqied  cliif  and  quarried  stone ;  it  is  the  function  of  the  mmmm^ 
by  rendering  possible  the  intellectual  pleasure,  which  groira  not  d 
the  surprise  with  which  a  novice  first  notes  tho  workiiigf  of  bi 
&culty  of  inspiration,  to  prevent  this  curiosity  from 
into  the  mere  woodman's  craft  of  the  gamekeeper,  or  iht 
empiricism  of  the  farmer.  The  first  step  to  be  takea  to  ft  msuMmd 
natural  instruction  is  the  providing  of  means  wherebjr  Mm  facnttki 
of  observation  and  of  verification  may  be  called  into  aciiviiT;  wti 
the  first  exercise  the  student  should  be  set  down  to  is  Ihfti  of  liMf^ 
nising,  in  the  actual  thing  itself,  the  various  proptrtioi  and  ff^^ 
liaritiea  which  some  good  book  or  some  good  catalofpio  Idb  km 
are  observable  in  it.  This  is  the  first  st4^p,  aiul»  m  is  mam  olbff 
matters,  ee  ne^t  qua  U  prtmier  pas  qui  co4ie.  And  it  oocd  ttol  OHl 
much.  There  is  a  name  familiar  to  Section  D,  aad,  iadeed,  m4 
likely  for  a  long  while  to  be  forgotten  by  members  of  tlie  BdUil 
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ion  generally,  extrinsic  means  as  well  as  the  intrinsic  merits 
'ell-loved  man  conspiring*  to  keep  his  memory  fresh  among 
W»  and  the  bearer  of  that  name,  Edward  Forbes,  has  left  it  as  his 
Cpttiion  that  '  It  is  to  the  development  of  the  provincial  museums 
that,  I  believe,  we  must  in  future  look  for  the  extension  of  intel- 
lectual pnreuits  throughout  the  land.'  (Lecture  'On  the  Eduea- 
tioiial  Uses  of  Museums/  delivered  at  the  Museum  of  Practical 
Geology  and  published  in  1863.  Cited  by  Toynbce,  *  Hints  on  the 
Formation  of  Local  Museums,'  1863,  p.  46.)  With  the  words  of 
Edward  Forbes  I  might  do  well  to  end  what  I  have  to  say,  but 
I  sfaoold  like  to  say  a  word  as  t^^  the  policy  of  confining  the  contents 
of  a  local  museum  to  the  natural-history  specimens  of  the  particular 
locality.  No  doubt  the  first  thing  to  be  done  is  the  collection  of 
the  local  specimens,  and  this  alike  in  the  interest  of  the  potential 
Coviers  and  Hugh  Millers  who  may  be  born  in  the  district,  and  in 
the  interest  of  the  man  of  science  who  may  visit  the  place  when  on 
his  travels.  But  so  long  as  a  specimen  from  the  antipodes  or  from 
whatever  corner  of  our  world  be  really  valuable,  and  be  duly  cata* 
loi^ued  before  it  is  admitted  into  the  museum,  so  that  the  lesaon  it 

^to  t^iach  may  be  learnable,  I  do  not  see  my  way  towards 
ting  that  foreign  specimens  be  excluded.  It  is  to  my  mind 
more  important  that  all  specimens  should  be  catalogued  as  soon 
m  received,  than  that  any  should  be  rejected  w^hen  offered. 

I  must  not  occupy  your  time  further  with  this  portion  of  my 
addr«*ss.  Let  roe  first  say  that  a  person  who  wishes  to  know  what 
m  Field  Club  can  do  for  its  members,  and  not  for  them  only,  bat 
for  the  world  at  large,  will  do  well  to  purchase  one,  or  any  number 
more  than  one,  of  the  *  Transactions  of  the  Tynesidc  Naturalist*! 
Field  Club ; '  and  that  if  there  be  any  penson  who  thinks  that  White '1 
h&8«ItK>rne '  relates  to  a  time  and  place  so  far  off  that  there  can  be 
Bb  truth  in  the  book,  and  who  yet  would  like  to  try  upon  himself 
the  working  of  the  fourth  of  the  disciplinary  agencies  of  which  I  have 
spoken,  that,  namely,  of  reading  some  local  Natural  History  on  the 
Wpoi  of  which  it  treats,  and  comparing  it  with  the  things  them- 
wlves  in  siiu,  let  him  repair  to  Weymouthi  and  work  and  walk  up 
and  down  its  cliffs  and  valleys  with  Mr.  Damon^s  book  in  his 
bandj, 

I  ahall  not  be  suspected  in  this  place  and  upon  this  ocoiaion,  nor* 
as  I  hope,  upon  any  other,  of  a  wish  to  depreciate  the  value  of 
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scientific  instruction  as  an  en^^ine  For  training  tbo  mind,  tn.1 
neither,  on  the  other  hand^  should  I  wit^h  to  depreei«t49  Uift  faint  cf 
literary  culture,  my  view  of  the  rektions  of  thcso  two  gysmaito 
of  the  mind  being  the  very  simple,  obvious,  aod  oatunil  oat  t)ut 

they  should  be  harmoniously  combined  — 

AlteHoi  de 
Altera  poBcit  opem  rtj,  et  conjurat  uuios. 

I  know  it  may  be  said  that  tliere  are  dtfficuliies  id  tbt  wji 
and  especially  practical  difficulties;  but  I  have  mlwaji  iiUifid 
that  people  who  are  g^od  at  finding  out  diiHcnlties,  and  wpeddf 
practical  difficulties,  are  like  people  who  are  good  at  fioding  ool 
excuses, — good  at  fintling'  out  very  little  else.  The  vancin*  mfitf 
getting  over  these  difficulties  are  obvious  enough,  and  havt  Imi 
hinted  at  or  fully  expressed  by  several  writers  of  greaUr  or  \m 
authority  on  many  occasions.  It  is,  however,  of  somii  i?oiitf4|iWMi 
that  I  should  here  say  what  I  believe  has  not  been  mH  htkn, 
namely,  that  a  purely  and  exclusively  literATy  educattoiu  insperiw* 
and  one-sided  as  it  is,  is  still  a  better  thing'  fliaii  a  fijrttaa  ul 
scientifie  instruction  (to  abuse  the  use  of  the  word  far  a  momtal)  a 
which  there  should  be  no  courses  of  practical  famtltarisitti^  vilfc 
natural  objects,  verification,  and  experimentation*  A  imrely  litmirj 
training,  say,  in  dialectics,  or  what  we  arc  pleased  to  call  kfl* 
to  take  a  flagrant  and  glaring  instance  firsts  doe«  eoiifer  nrrtai 
lower  advantages  upon  the  person  who  goes  throuu^h  it  wiihoat  ^f 
discipline  in  the  practical  investigation  of  actum]  probleott^  Ijr 
going  through  such  a  training  attentively,  a  man  witli  a  gu^ 
memory  and  a  little  freedom  from  over-scrupuloosniksat  caaemMt 
his  mind  into  an  arfienal  of  quips,  quirks,  retorta,  and  opt^faai^  mi 
of  which  he  can,  at  bis  own  pleasurei  diflchargi»  a  miimitk  J 
chopped  straw  and  chaff-like  arguments^  againit  whidi  no  nn^ 
ordinary  fairness  of  mind  can,  for  the  moment,  make  baad*  It  m 
true  that  such  sophists  gain  this  dexterity  at  the  ouei  of 
every  case,  the  power  of  fairly  and  fully  appreciating  or  %\ 
gating  truth,  of  losing  in  many  cases  the  faculty  of  ei 
maintaining  serious  attention  to  any  subject,  and  or  losiay  ni  tfM 
oasee  even  the  power  of  writing,  A  welUknoim  chaiMlir  ui  ^ 
age  happily,  though  only  nccntly,  gone  by,  who  may  bo  ^aism  0 
a  Caesar  worthy  of  such  Antonies,  used  to  apeak  of  m  pen  m  ^ 
torpedo.     Still  they  have  their  reward,  they  miooeod  now  and  tb« 
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kvincitig  juries,  and  they  are  formidable  at  dinner-fables*  It 
I  not  be  fair,  however,  not  to  my  that  a  purely  literary  train- 
ing  can  do  much  better  things  than  tbia.  By  a  purely  classical 
edocation  a  man,  from  bt^ing  forced  into  seeing  and  feeling  that 
other  men  could  look  upon  the  world,  moral,  social,  and  physical, 
with  other  (even  if  not  with  larger)  eyes  than  ours,  attains  a  cer- 
tain  tlexibility  of  mind  which  enables  him  to  enter  into  the 
thoughts  of  other  and  living  men  ;  and  this  is  a  very  desirable 
attamment.  And,  finally,  though  I  should  be  sorry  to  hold  with  a 
IWncb  writer  that  the  style  makes  the  man,  the  benefit  of  being 

riy  familiarised  with  w^riting^  which  the  peculiar  social  condition 

the  classical  times,  so  well  pointed  out  by  De  Tocqueville  ('  De 
la  IMmocratie  en  Amfirique/  i.  15),  conspired  and  eontribut-ed  not 
a  little  to  make  models  of  style,  is  not  to  be  despised.  Such  41 
familiarity  may  not  confer  the  power  of  imitating  or  rivalling  such 
coDtpoeitions,  but  it  may  confer  the  power  of  appreciating  their 
excellences,  the  one  power  appearing  to  us  to  be  analogous  to  the 
power  of  the  exjieriraenter,  and  the  other  to  that  of  the  pure  ob- 
•enrer  in  Natural  Science  ;  and  we  should  undervalue  neither. 

Masters  of  Science,  it  must  be  confessed,  are  not  always  masters 
of  style ;  let  not  the  single  instance  of  last  night  tempt  you  to 
generalise,  it  is  but  a  single  instance,  the  writings  of  the  man 
whom  we  in  this  section  are  most  of  os  likely  to  look  upon  as  our 
master  in  Science  have  been  spoken  of  by  our  President  in  his 
recently  published  volume  as  'intellectual  pemmican*;'  and  if 
•eientiGc  reading  and  teaching  is  to  be  divorced  from  scientific  ob- 
iervation  of  natural  objects  and  processes^  it  is  better  that  a  man. 
young  or  old,  should  have  in  his  memory  something  which  is  per- 
fiwt  of  its  kind,  entire  and  unmutilated,  such  as  the  opening 
aenteocefi  of  the  *  Brutus'  of  Cicero,  which  Tacitus,  I  think,  must 
ha? e  had  in  hia  memory  when  he  wrote  his  obituary  of  Agricola,  or 
as  the  opening  sentences  of  the  '  Republic  '  of  Plato,  or  the  conclu- 
aioEi  of  the  '  Ajax'  of  Sophoclea,  than  that  he  should  have  his 
ciory  laden  with  a  consignment  of  scientific  phrases  which,  fx 
/Aen^  have  for  him  no  vital  reality,  I  have  already  said  that  1 
am  strongly  of  opinion  that  literary  should  always  be  combined 
with  Bcientific  instruction  in  a  perfect  educational  course;    thease 

■  IPwfmmm  Huxlej  wm  PrenJent  of  the  BriLuli  AuociAtiQii  At  the  tiMoiiiig  st 
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somewhat  lengthy  remarks  refer  therefore  onlj  to  >yBUJM  ia  vie 
it  is  pmposed  that  we  should  have  not  onlj  a  biiiifailioii  hil  1^ 
radical  eeparation  of  studies  and  students ;  and  iko  monl  of  Asi 
may  be  summed  up  by  saying  that  a  purely  sctratifie  trtmrta 
must  be  a  thoroughly  practical  one,  faroiliarisiii^  llic  dadtfl 
with  actual  things  as  well  as  with  words  and  symbda.  It  mm 
upon  the  solid  ground  that  Antaeus  learnt  the  art  of  wiutBaf ; 
it  was  only  when  he  allowed  himself  to  be  lifted  from  it  thai  hi 
was  strangled  by  Hercules. 

Coming  now  to  the  second  part  of  my  addreaa^  I  be:g  to  «ay  tbi 
the  word  Biology  is  at  present  used  in  two  seiutt;^  one  wilo; 
the  other  more  restricted.  In  this  latter  sense  the  woid  liemttg 
equivalent  to  the  older,  and  till  recently  more  currmtlj  naed  wsel 
'  Physiology/  It  is  in  the  wider  sense  that  the  woid  tj  used  irtHB 
wo  speak  of  this  as  being  the  Section  of  Biolc^;  and  lluf  wiltf 
sense  is  a  very  wide  one,  for  it  comprehends^  tirsi^  AmsMl  aaJ 
Vegetable  Physiology  and  Anatomy ;  secondly^  Ethoology  mi 
Anthropology;  and  thirdly,  Scientific  Zoology  and  Ckmmfjfw^mf 
Botany^  inclusively  of  the  Distribution  of  Speeiea.  It  nmf  laun 
l)een  possible  in  former  times  for  a  single  individual  of  graifc  ftmm 
of  assimilation  to  keep  himself  abreast  of,  and  on  a  Itvcl  wiik»  Iki 
advance  of  knowledge  along  all  these  various  linos  of  iiivtMti|giltsi ; 
but  in  those  times  knowledge  w^as  not,  and  could  not,  owia^  S© 
difficulties  of  intercommunication,  the  dearneiss  of  booka^  tim  ooali*- 
ness  or  non-existence  of  instruments,  have  been  inerauid  al  lit 
rate  at  which  it  is  now  being,  year  by  year,  incroaitd ;  aad  tlv 
entire  mass  of  actually  existing  and  acquired  knovMi^  ww  W 
oourse  much  smaller,  though  man  s  power  of  maaleritt^  it  w^  as 
smaller  than  at  present.  It  would  now  be  an  indication  of  imt 
great  ignorance  if  anybody  aliould  pretend  that  hia  owa  itodi  d 
information  could  furnish  him  with  something  to  aaeh  oim  af  Ihi 
•evtral  departments  of  knowledge  I  have  just  ni4?tittoiiMl»  wka^ 
should  be  worthy  of  being  laid  before  such  an  aaaettUjr  aa  tUa 
As  will  have  been  expected^  I  shall  not  presome  to  do  moia  ihm 
glance  at  the  vegetable  kingdom,  large  as  ia  tha  qiaoa  ia  ^ 
landsc4ipc  of  life  which  it  makes.  What  I  propoi»e  to  do  la  mm^ 
to  draw  your  attention  to  a  very  few  of  the  topics  of  laadtoff  talari^ 
which  are  at  the  present  moment  being,  or  rather  will  iliortly  hfia 
to  be,  discussed  by  experts  in  the  Department  of  Pbyaidkgjr  ^ 
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Amitomy,  in  the  Department  of  Ethnology  and  Anthropology,  aud^ 
thiHly,  in  the  Depart ment  of  Scientific  Zoology. 

Under  the  head  and  in  the  Department  of  Physiology  proper 
and  Anatomy,  our  list  of  papers  and,  I  am  happy  to  add,  the  circle 
of  faces  around  us  su^jrgest  to  us  the  following  subjects  as  being 
the  topics  of  main  interest  for  the  present  year : — ^the  questions  of 
Spontaneous  Generation;  that  of  the  infiuenee  of  organised  parti- 
cles in  the  production  of  disease ;  that  of  the  influence  of  particular 
nervous  and  chemical  agencies  upon  functions  ;  that  of  the  localisa- 
tion of  cerebral  functions  ;  that  of  the  production  and,  indeed,  of 
the  entire  role  in  the  economy  of  creation  of  such  substances  as  fat 
and  albumen  ;  and^  finally,  that  of  the  cost  at  which  the  worlr  of 
the  animal  machine  is  carried  on. 

The  question  of  Spontaneous  Generation  touches  upon  certain 
^Bpoeptihilities  which  lie  outside  the  reiilm  of  science.  In  this 
B^we,  however,  we  have  to  do  only  with  seientiBc  arguments,  and 
I  trust  that  the  Section  will  support  the  Committee  in  their  wish 
to  exclude  from  our  discussions  all  extraneous  considerations. 
Truth  is  one ;  all  roads  which  really  lead  to  it  will  assuredly  con- 
Yerge  sooner  or  later :  our  businestj  is  to  see  that  the  one  we  are 
ourselYes  concerned  with  is  properly  laid  out  and  metalled. 

Upon  this  matter  I  am  glad  to  be  able  to  fortify  myself 
by  two  authorities  ;  and  first  of  these  I  will  place  an  utter- 
ance of  Archbishop  Whately,  which  may  be  found  in  the  secoiu) 
volume  of  his  Life,  pp.  56-68^  and  appears  to  have  been  uttered  by 
him,  act,  57,  an.  1844:  *A  person  possessing  real  faith  will  be 
(blly  convinced  that  whatever  supprefised  physical  fact  appears  to 
militate  against  his  religion  will  be  proved  by  physical  investiga- 
tioD  either  to  be  unreal  or  else  reconcilable  with  his  religion. 
If  I  were  to  found  a  church,  one  of  my  articles  would  be  that 
It  is  not  allowable  to  bring  forward  Scrii>ture  or  any  religious 
ooDsiderations  at  all  to  prove  or  disprove  any  physical  theory  or 
mny  but  rebgious  and  moral  considerations,*  Sly  second  quotation 
shall  be  taken  from  the  great  work  of  one  of  the  first,  as  I  appre- 
hend, of  living  theologians,  John  Macleod  Campbell,  '  The  Nature 
af  the  Atonement,*  pp.  xxxii,  xxxiii,  Introd.,  and  it  runs  thus: 
There  are  '  other  minds  whose  habits  of  pure  scientific  investigation 
ure  to  them  a  temptation  to  approach  the  claim  of  the  kingdom  of 
by  a  wrong  path|  causing  them  to  ask  for  a  kind 
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of  evidence  not  proper  to  the  subject,  and  so  htnderiDjgf  ihmf 
ing  fairly  what  belongs  to  it.     No  scientific  mtudy  of  tbe  fihtt»- 
mena  which  imply  a  reign  of  law  could  ever  hmw^  ianied  in  tk 
discovery  of  the  kingdom  of  God*     But  neither  can  it  tssoe  is  WHf 
diBCOvery  which  cMDntradicts  the  e:xtsknce  of  that  kiftgdom;  w» 
can  any  mind  in  the  light  of  the  kingdom  of  Qod  hesiiaU  to  ooa- 
clude  that  if  such  seeming  contradictions  arifle  there  ia  imjBti  fla 
presence  of  error  either  as  to  facts  or  as  to  cooelonou  bmm  fc 
facts/     These  are  valuable  words  and  weighty  UstiiiiOilM.    Bok 
ill  a  matter  of  this  importance  one  must  not  forbear  to  poioi  mi 
what  may  seem  to  be  wantiDg  even  in  the  dicta  of  sticli  men  it  ife 
two  I  have  quoted.     Neither  of  them  has  allowed  iln^  |Miiil>iility 
of  error  attaching  itself  to  the  utterances  of  more  than  od»  of  tW 
two  parties  in  such  issues  as  those  con  tern  plated  #     Neillier 
to  have  thought  of  the  cases  in  which  reli^ooa  meOi  if  D 
logians^  have  brought  woe  on  the  world  because  of  tfae 
they  have  with  til-considered  enunciations  created.    And  wkflilMf 
sympathising   with   all   that  the   Archbishop  and  Mr.  GanyU 
have  said,  I  must  say  that  they  appear  to  me  to  kavi!  Ml  n^ 
thing  unsaid  ;   and   this  something  may  be  wrapped   up  ia  tW 
caution  that  there  may  be  faults  on  both  sides.     But  at  any  ndt 
this  Section  cannot  be  considered  a  fit  place  for  the  correeuoa  4 
errors  save  of  the  physical  kind ;  and  all  other  coDaidermlMia  m 
for  this  week  and  in  this  place  exiraneooa.     In  some  other  wmk 
or  in  some  other  place  it  will  be,  if  it  has  not  alreadjr 
duty  to  give  them  our  best  attention* 

To  come  now  to  the  kind  of  considerations  which  ate  the 
business  of  Section  D :  let  me  say  that  for  the  diacuaskm  of 
taneous  Generation  very  refined  means  of  obserTatioii,  and, 
these,  very  refined  means  of  experimentation  are  neeettatj*  Aal 
I  shall  act  in  the  spirit  of  the  advice  I  have  already  ^Htt4rf  teii 
given  to  the  world  by  one  of  her  greatest  teaehen^  if  I  pol  Wfat 
you  a  simple  but  a  yet  undecided  question  for  the  solotioii  of  ^' 
analogous  means  of  a  far  less  delicate  character  would  appear  w  U 
but  as  yet  have  not  proved  themselv^  to  be^euffideiit.  Thai  thiil 
we  come  to  sec^  %'ery  plainly  some  of  the  beartngn,  and  a  few  of  thi 
diiRculties,  of  the  more  difficult  of  the  two  cjuestioiiSb  What  ss 
tineducated  person  might  acquiesce  in  hearing  spoken  of  as  ipss- 
taneous  generation^  takes  place  v^ery  constantly  under  oor  veiy 
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rhen  a  plot  of  g^round  which  has  for  many  years,  or  even  genera- 

ions,  been  devoted  to  carrying  some  partieular  vegetable  growth, 

rfaether  gniss  or  trees,  hae  that  particular  growth  removed  from  it. 

Then  such  a  clearing  is  effected,  we  often  see  a  rich  or  even  a  rank 

tftAtion  of  a  kind  previously  not  growing  on  the  spot  spring  up 

>n  it     The  like  phenomenon  is  often  to  be  noted  on  other  sur* 

newly  exposed,  as  in  railway*cuttings  and  other  esciirpments, 

along  the  beds  of  eanals  or  streams,  which  are  laid  bare  by  the 

ling  of  the  water  out  of  its  channel*     Fumitory,  rocket,  knot- 

or  eowgrass  [Polygonum  aviculare)^  and  other  such  weeds,  must 

tvk  have  been  noted  by  every  one  of  us  here  in  England  as  coming 

ito  and  occupying  such  recently  disturbed    territories    in  force ; 

rhilst  in  America  the  destruction  of  a  forest  of  one  kind  of  wood, 

di  as  the  oak  or  the  chestnut,  has  often  been  observed  to   be 

flowed  by  an  upgrowth  of  young  forest  trees  of  quite   another 

dnd,  such  as  the  whit^  pine — ^albeit  no  such  tree  had  been  seen  for 

BDerations  growing  near  enough  to  the  spot  to  make  the  transport 

'  its  s<*eds  to  the  spot  seem  a  likely  thing.    In  one  case  referred  to 

by  Mr.  Marsh,  '  Man    and    Nature/  p.  289,  the    hickory,  Car^a 

ima^  a  kind  of  walnut,  was  remarked  as  succeeding  a  displaced 

destroyed  plantation  of  the  white  pine.     Now  the  advocates 

^Hf  spontaneoo^  generation  must  not   suspect   me  of  hinting  that 

there  is  any  question,  except  in  the  minds  of  the  grossly  ignorant, 

ftf  the  operation  of  any  such  agency  as  spontaneous  generation  here ; 

no  one  would  suggest  that  the  seeds  of  the  Pol^ffonum  avla^hre,  to 

ay  nothing  of  those  of  the  hickory,  were  produced  spontaneously; 

bat  what  I  do  say  is,  that  the  question  of  how  these  seeds  came 

lh€r«  18  just  the  very  analogue  of  the  one  which  they  and  their 

^   oppongptfi  have  to  deal  with.     And  it  is  not  definitely  settled  at 

Hlhis  very  moment.     Let  us  glance   at  the   instructive  historical 

H|Minillel  it  oiTeni.     For  the  very  gross  and  palpable  facts  of  which 

^I  have  ju»t  spoken  there  are  two  explanations  offered  in  works  of 

considerable  authority.     The  one  which  has  perhaps  the  greatest 

corrency  and  commands  the  largest  amount  of  acceptance  is  that 

which,  in  the  words   of  De  CandoUe,  regards  In  coucAe  de  iern 

m/^^l€  ifun  pay 9  comme  un  magaiin  (k  gralnei,  and  supposes  that  in 

hot  fummers  and  autumns,  such  as  the  present,  the  fissures  in  tho 

^-ATOund^  which  have  proved  so  fatal  this  year  to  the  young  par- 
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to  life  when  the  deep  strata  into  which  they  are  thm 
and  in  which  they  are  sealed  up  as  the  chaaiDS  dom 
any  way  to  be  laid  open  to  the  unimpeded  action  of  t 
moisture.  Squirrels,  again,  and  some  birds  refsenibltog  iMnia  tli 
rodent  mammalia,  bury  seeds  and  forget  to  dig  tbtoi  iq^  i^iii 
and  it  is  supposed  that  they  may  bury  them  so  deep  ae  lo  W  fi^ 
tected  from  the  two  physical  agencies  just  roeDtioned*  Now  |^ 
mination  cannot  take  place  in  the  abseuce  of  oxygen  ;  and  I  mmii 
add  that  well-sinkers  know  to  their  cost  how  often  tba  mafefUd 
strata  of  the  earth  are  surcharged  with  carlioiiic  acid*  Th«  mil 
explanation  and  the  less  popular  (I  do  Dot  say  Uie  hm  wdmtib^ 
looks  to  the  agency  of  transportation  as  oocurnog 
sufBcing  to  explain  the  facts.  By  accepting  tbb 
save  ourselves  from  running  counter  to  certain 
of  which  were  carried  out,  if  I  mistake  not,  under  tiie  mimfkm  tf 
this  Section  (see  *  Brit.  Assoc.  Beporte*)^  and  which  appoff  to 
curtail  considerably  the  time  during  which  se<ede  rrlasa  Am 
vitality,  and  to  multiply  considerably  the  number  of  oooJitiwi 
which  must  be  in  force  to  allow  of  sach  ret^itiou  tot  periedifr 
shorter  than  those  which  have  to  be  a<^30unted  for,  A  hillw 
instance  of  the  expediency  of  checking  the  interpreliUioai  ImmI 
merely  upon  observations,  however  accurately  madep  lijr  ftiittiaf 
into  action  experiments^  cannot  be  furnished  than  by 
the  fact  put  on  record  by  Mr*  Bentham,  when 
question  in  his  last  year's  Address  to  the  Linnean  Sodctj  :^- 

'  Hitherto  direct  observation  has,  as  far  aa  I  am  awaie*  oolf 
produced  negative  results,  of  which  a  t^trong  instance  baa  htm 
communicated  to  me  by  Dr.  Hooker.  In  de«peniiig  tlie  hk»  a 
Kew  Gardens  they  uncovered  the  bed  of  an  old  piece  n(  wat<t 
upon  which  there  came  up  a  plentiful  crop  of  Typhm,  a  phet 
not  observed  in  the  immediate  vicinity ;  and  it  wae  ihrrrfofe  eae- 
eluded  that  the  seed  must  have  been  in  the  eoiL  To  tiy  tkt 
question,  Dr.  Hooker  bad  six  Waid^s  cases  filled  witb  aoiae  ofthi 
soil  remaining  uncovered  close  to  that  which  had  prodooed  iW 
Typha,  aud  carefully  watched  -,  but  not  a  single  Typha  cane  op  a 
any  one  of  them.*  ( Note  in  President  a  Address,  May  24,  lU^ 
p.  Ixxii  of  *  Linnean  Society^e  Proceedings.') 

To  this  I  would  atld  that  experiments  witJi  m  poaitiire  reaolt,  aai 
that  positive  result  in  favour  of  the  second  hjpcUMsia,  if  hjpolhM 
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St  can  be  called,  are  being*  oonsiantly  tried  in  our  colonies  for  ns, 
sod  on  a  Urge  scale.     I  had  taken  and  written  here  of  the  Pol^- 

atieulare^  the  *knot'  or  •  cowg^rass' — having  learnt,  on  the 
SQthority  of  Dr.  Hooker  and  Mr.  Travers  (see  'Natural  History 
Review/, January,  1864,  p.  124,  Oct  1864,  p.  619),  that  it  nbounda 
in  New  Zealand^  along  the  roadside^  jast  as  it  does  in  England — as 
m  glaring  instance,  and  one  which  would  illustrate  the  real  valne 
:liC  the  aeeond  explanation  even  to  an  unscientific  man  and  to  an 

ted  eye.  But  on  Saturday  last  I  received  by  post  one  of 
those  evidences  which  make  an  Englishman  proud  in  thinking  that 
whithersoever  ships  can  float  thither  shall  the  English  language, 

Klisb  manners^  and  Englieh  science  be  carried,  in  the  shape  of 
ieoond  volume  of  the  *  Transactions'  of  the  New  Zealand 
itute,  full,  like  the  first,  from  the  beginning  to  its  last  page 
of  thoroughly  good  matter*  In  that  volume,  having  looked  at 
iha  table  of  its  contentSj  I  turned  trO  a  paper  by  Mr.  T.  Kirk  on 
the  'Naturalised  Plants  of  New  Zealand,'  and  in  this,  at  p.  142, 1  find 
that  Mr*  T.  Kirk  prefers  to  regard  the  Poi^amtTn  avicuhire  of  New 
Zealand  as  indigenous  in  New  Zealand.  Hence  that  illustration 
which  would  have  been  a  good  one  falls  from  my  hands.  And 
I  mast  in  fairness  add,  that  because  one  agency  is  proved  to  be  a 
feta  eauta^  it  is  not  thereby  proved  that  no  other  can  by  any 
pofftibility  be  competent  simultaneously  to  produce  the  same  effect, 
whatever  the  Schoolmen  with  the  law  of  Parsimony  ringing  in  their 
ears  may  have  said  to  the  contrar}-.  I  have  dwelt  upon  this  sub- 
ject at  this  length  with  the  purpose  of  showing  how  much  difficulty 
beaet  the  settlement  of  even  a  comparatively  simple  question 

ich  involves  only  the  use  of  the  unassisted  eye,  or  at  most  of 
a  simple  lens.  The  a  foriiori  argument  I  leave  you  to  draw  for 
yonreelvesj  with  the  simple  remark  that  the  question  of  spontaneous 
ipeneration  is  now  at  least  one  to  be  decided  by  the  microscope,  and 
by  the  employment  of  its  highest  powers  in  alliance  with  other  ap- 
paratus of  all  but  equal  complexity. 

We  oome,  in  the  aeeond  place,  to  say  a  word  as  to  the  extent 
qf  the  influence  which  organic  and  living  particles,  of  microscopic 
minQt4?neaa  bat  solid  for  nil  that,  have  been  supposed,  and  in  some 
iaataacea  at  least  hare  been  proved,  to  exercise  upon  the  genesis 
and  geaenology  of  disease,  and  so  upon  the  fortunes  of  our  race, 
aod  our  mianfl  for  bettering  our  condition,  and  that  of  our  fellows. 
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I  need  not  refer  to  Dr,  Sanderson's  valuable  Hcport  (jofl  ptihBiwI 
in  the  Privy  Coimcil's  Medical  Officer  s  '  Blue  Book;  TmlM  1^ 
port,  1870,  p.  229)  upon  those  contagion  particks  wkicb  he  pv- 
]>ose8  to  call  by  the  convenient  name*  slightly  modified  frm  «» 
invented  by  Professor  Beehamp,  of '  Microzyme*';  for  Di^  Svte^ 
eon  is  here  to  refer  to  the  matter  for  himself  and  for  us ;  and  wWt 
this  meeting  is  over  we  shall  all  do  well  to  hir  to  li«ftit  whai  he 
may  tell  us  here  and  now,  and,  1>esides  thift,  to  stttdjr  \m  abiaif 
printed  \4ewg  upon  the  matter.     It  may  be  perhaps  my  homtmU 
remiod  you  that  these  \*iew5!,  so  far  as  they  are  identic4il  mth  P^ 
fessor  Uallier^s  as  to  the  importance  of  those  mosst  minute  oi  Urmf 
organisms,  the  micrococcus  of  his  nomenclature,  the  micfxityiDc*  if 
Mr.  Simon's  ^  Blue   Book/    were   passed   in   review   bm   U  th0 
botanical  correctness  by  a  predecessor  of  mine  in  this  lnjttaBnMh 
office — namely,  by  the  Rev*  J,  M.  Berkeley,  at  the  Meetiiif  hM 
two  years  ago  at  Norwich  ;  and  that  some  of  the  b«aiiiig»  rf  ifci 
theory  and  of  the  facts,  howsoever  interpreted^  nptm  th§Timafjd 
Evolution^  were    touched   upon  by    Dr.  Child   in   his  iiificniliilf 
volume  of  '  Physiological  Essays,^  p.  148^  puhlisbed  lift  jmc    ft 
would  not  perhaps  be  exactly  my  busine^  to  expreii  njf  dsal 
from  any  of  these  results  or  views  put  forward  by  aajr  of  Am 
investigators  I  have  mentioned ;  but  I  wish  to  point  out  to  tfe 
general  public  that  none  of  these  inquirers  would  afBnn  tkal  ttf 
agencies  shown  by  them  to  be  potent  in  the  causstioii  of  arim 
diseases  were  types  and  models  of  the  sgencios  whieb  anii  Ai  ^ 
but  know  it,  could  we  but  detect  them,  potent  in  iho  emumtitm  d 
all  diseases.     Many  diseases,  though,   possibly  enooglit   aol  At 
majority  of  the   strictly  infectious  diseaaet,  mxt  duo  to   bmImI 
agents  quite  distinct  in  nature  from  any  ei*lf-nii3Uiplriiif  Wm 
cytoid  or  colloid.     To  say  nothing  of  the  eflVcta  of  Ottlmi  cbaflli 
(and  elements^  it  will  be  reeoltected,  in  their  singloiies  moA  liofk 
atomicity,  have,  as  the  world  happens  to  be  oonstitntod  oaad  govtrvi 
never  been  honoured  with  the  office  of  harViouriug  life)  whidi  vha 
volatized,  as  mercury,  arsenic,  and  phosphorus  may  be,  or  isM 
which,  when  simply  dissolved,  may  be  most  rdnoiii  to  Itlii,  Ifcoi 
are«  I  make  no  doubt,  animal  poisons  produced  in  and  hf  ■iiiiwh 
and  acting  upon  animal  bodies,  which  are  neither  orgMya*!  M 
living,  neither  cytoid  nor   colloid.     Dr.  Charlton   BartiiM  is  v( 
likely  to  underrate  the  importance  of  such  agtnti^  bowuofw  p^ 
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,  in  the  economy,  or  rather  in  the  wast^*,  of  Nature  ;  yet  from 
very  careful  record  of  his  own  very  closely  observed  and  per- 
I  ional  experience  we  can  i^ther  that  he  would  not  demur  to  con- 
oeding  that   non- vitalised,  however  much  animalised,  exhalations 
may  be  only  too  powerful  in  produciujij  attacks,  and  those  sudden 
and  violent  and  fever-like  attacks,  of  disease*     Dr»  fiastian  tells  us 
(*  PhiL  Trans/  for  1866,  vol.  196,  pt.  ii,  pp.  583^  584)  that  when- 
aoever  he  employed  himself  in  the  dissection  of  a  particular  neraatoid 
worm,  the  A^ncans  iHegalocephala^  he  found  occasion  to  observe,  and 
that  in  himself,  and  very  closely,  the  g'enesiotogy  of  a  spasmodic  and 
catarrhal  afTection,  not  unlike  hay-fever  as  it  seems  to  me,  but  under 
iiircumstances  which  appear  to  preclude  the  possibility  of  any  living 
organisms  being  the  cause — as  they  have  been  supposed,  and  by 
^^m  less  an  authority  than  Ilelmholtz,  to  be — of  the  malady  just 
HBnitioned.     For  in  Dr*  Bastian's  ease  this  affection  was  produced, 
not  only  when  the  A^caris  megalocepkala  was  dissected  when  fresh, 
bat  *  at^er  it  hud  been  preserved  in  methi^lated  spirit  for  two  years^ 
ami  even  then  tnacerated  in  a  notation  of  chloride  of  lime  for  several 
iattrs  Ittfhre  it  was  submitted  to  gwaminaiion,*     Could  any  microzyme 
or  megalozjTne  have  survived  such  an  amoimt  of  antizymotic  treat- 
ment— such    a  pickling  as   this  ?     This  is  not  exactly  a  medical 
asaociation,  and  I  have  entered  upon  this  discussion  not  altogether 
without  a  wish  to  show  how  subjects  of  apparently  the  most  purely 
scientific  and  Bpeeial  interest,  as  Mycology  and  Helminthology  (the 
natural  history,  that  is  to  say,  and  the  morphology  of  the  lowest 
plants  and  of  the  lowest  Vermes)^  may,  when  we  least  expect  it, 
oome  or  be  brought  to  bear  upon  matters  of  the  most  immediate 
and  pressing  practical  importance.     And  in  this  spirit  I  mu^t  say 
a  word  upon  the  way  in  which  the  pathology  of  snake-bites  bears 
opon  the  matters  I  have  been  speaking  of,  and  the  extent  of  the 
debt  which  practical  men  owe  to  such  societies  as  our  Ray  Society, 
and  to  such  publications  as  their  colossal  volume  on  the  Einakes  of 
India,  in  which  Dr.  Gunther  s  views  aa  to  the  real  his^tory  of  the 
striking  and  terrible  yet  instructive  phenomena  alluded  to  are  o<jm- 
btnixl  (Reptiles   of  British    India,'  Ray    Society,   1864,  p,    167), 
That  the  snake-poison  is  an  animal  poison  is  plain  enough  ;  that  it 
is  fatal  to  men  and  animals  everybody  knows ;  but  I  rather  think 
that  these  two  facts  relative  to  it  are  not  equally  notorious,  rich  in 
light  though  they  be,  viz.  that  the  potency  of  this  particular  animal 
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])oigon  varies  in  direct  mtio  to  the  quantity  imbibe  or  infoMd,  jv^ 
as  though  it  were  bo  much  alcohol,  or  bo  much  alcoholic  tsMtmrf 
mui^k  or  caniharides  ;  or  secondly,  that  ita  poteDcy  varies  ia  &ial 
ratio  to  another  var^Mng  standard,  viz.  the  mze  of  the  aatnal  pi»» 
ducing  it.     Now  the  vao^ine  mutter  from  the  arm  of  a  cktU  ti  v 
potent  as  the  vaccine  matter  from  the  arm  of  any  giant  woaM  W; 
and  whether  a  grain  or  a  gramme  of  it  he  umd  will  uiakt  m  iil^ 
enee,  so  long  as  it  be  used  rightly.     There  is  a  eontiifli  himk 
between  the  nioduM  operandi  of  these  two  animal  poiaona.    I  vidU 
add  that  m  the  'Edinburgh  Monthly  Medical  Jocmial*  for  tk 
present  month  there  is  a  very  valuable  paper,  one  of  a  Bcrioi  d 
papers,  indeed,  of  the  like  character,   by  Dr,  Fayrer*  wbiit  A 
page  247,  among  much  of  anatomical  and  other  interest.  I  find  tlii 
following  important  statement :  *  This  poison  may  ba  diluted  wA 
water,  or  even  ammonia  or  alcohol,  without  deatroyiiig  ttv  doi^f 
properties.     It  may  be  kept  for  months  or  yeara^  dried  bi4«i« 
slips  of  glassj  and  still  retain  it«  vimlenoe.     It  b  oipahk  «f  ik 
sorption  through  delicate  membranee,  and  therefore  it  mnaol  b 
applied  to  any  mucous  surfaces^  though  no  doubt  ita  vimknet  ii 
much  diminished  by  endosmosis  ^     It  appears  to  act  by  a  ealai^lie 
form ;   that  is^  it  kills  by  some   oceult  influence   on  Ilia  wmn 
centres/    There  is  auch  a  thing  as  an  ignoiaace  which  if  «wtf 
than  knowleflge, /or  the  fime^  of  course,  only;  snch  an 
wisely  oonfessod  to  in  these  words  of  Dr.  Fayrer'a.    An 
may  be  true  for  aome^  yet  not  thereby  necessarily  for  all,  the  bill 
within  even  a  single  sphere  of  study;  even  a  true  explaaaAiaa  wtf 
have  but  a  very  limited  application,  aa  a  tingeiii  mamak  iHk 
a  circle  at  more  than  a  single  point.    The  meounra  ytiWiahai  h 
our  own  reports  by  Dr*  B.  W.  Richardson,  00  the  aelioa  of  lb 
nitrites,  and  thoee  published  by  Dr.  A.  Crom  Brown  and  Dr.  T.  L 
Fraser,  there  and  elsewhere,  on  the  connexion  botweeo  chenricil  tm^ 
stitution  and  physiological  action,  deserve  especial  atndy  aa  boui^l 
on  the  other  side  of  this  discusaion ;  whilst  Profeesor  Liaier  e  p^i0 
«how  how   the  reference  of  certain  diseasea  to  vitaUatio  ageoMi 
may  become  of  most  vital  importance  in  practieii.     Tbcce  eibl^A 
is  well  known,  a  tendency  to  re^ve  all  phyaiologioal  iatu  phjiiss 
chemical  phe&omcna  ;  undoubtedly  many  have  been,  and  eona  naU 
'  DiApedeiU  mmy  acoottnt  for  what  rirnleiioe  remAiM,  sad  iW  pnlewi  aa^liaiiii 
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8jr  still  remain  to  be,  so  resolved  ;  but  the  public  may  rest 
that  in  the  kingdom  of  Biology  no  desire  for  a  rectification 
frontiers  will  ever  be  called  out  by  any  such  attempts  at»  or 
in  the  way  of,  encroachment ;  and  that  where  phyeice 
Idiemietry  can  show  that  physico-chemical  agencies  are  eufficient 
I  account  for  the  phenomena,  there  their  claim  upon  the  territory 
be  acceded  to,  as  in  the  cases  we  have  been  glancing  at ; 
where  such  claims  cannot  be  established  and  fail  to  come 
to  the  quantitative  requirements  of  strict  science,  as  in  the 
of  continuous  and  of  discontinuous  development  or  self* 
JiipUcation  of  a  contagious  germ,  and  in  some  others,  they  will 
disallowed. 

Palbulogy  has  of  late  made  a  return  to  Physiology  for  much 

ice   she   has   received,    and    this   in   the   following   directions, 

W.  Ogle  has  thrown  much  light  on  the  physiology  of  the 

ftl  6>'mpathetic  nervous  system  by  his    record  of  a  patho- 

%\  history  to  be  found  in  the  recently  issued  volume  (vol*  lii*) 

the   '  Medico-Chinirgical  Transactions/     The  rough  and  cruel 

iperimentation  of  war  has  had  it«  vivisections  utilised  for  the 

nidation  of  the  physiology  of  nerves,  and   especially  of  their 

>phic  function,  in  the  valuable  volume  issued  by  the  American 

litary  Commission,  under  the  editorship  of  Dr.  Austin  Flint. 

Broadbent  has  done  something  towards  elucidating  the  question 

the  localisation  of  functions  in  particular  parts  of  the  cerebral 

xvolutions,  which  was  so  extensively  and  so  very  exhaustively 

at  Norwich,  by  his  paper  in  our  most  useful  and  com- 

lien«ve  Journal  of  Anatomy  and  Physiology,'  May  1870,  *0n 

Cerebral  Convolutions  of  a  Deaf  and  Dumb  Woman.' 

I  take  this  opportunity  of  mentioning  two  valuable  papers  on  the 

pra^ical  question  of  the  influence  of  the  vagus  upon  the 

I'a  action.     One  of  these  is  a  German  paper  by  a  gentleman 

bo  is  a  zoologist  and  comparative  anatomist  as  well  as  a  physio- 

I,  Dn  A.  B.  Meyer ;  *  Das  Hemmungsnervon-Syst4?m  des  Her- 

is  the  title  of  his  memoir,  a  separate  publication  as  I  think  :  the 

bcT  is  an  abstract  of  a  paper  [I  have  not  seen  the  paper  published 

exiejun  as  yet]  by  Dr,  Rutliorford,  *0n  the  Influence  of  the 

upon  the  Vascular  System,*  published  in  the  journal  just 

to.    Especially  do  I  think  Dr.  Rutherford's  view  as  to  the 

acting  centrifugally  aa  regards  the  stomach,  and  carrying 
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stimulus,  not  thither  bat  thence,  to  the  medulbi  oblonpita,  mtiA 
Btimulus  is  then  radiat'Cd  downwards  by  a  route  formed  diftallybf  tk 
s|>laDchD{c  nerve,  so  as  to  produce  inhibitory  vaecuUr  diUtAticA  » 
the  neighbourhood  of  the  peptic  cells,  as  worthy  of  attoiiicwiV 

A  considerable  number  of  the  papers  which  will  be  f$ai  btfcn 
this  Section,  indeed  a  considerable  part  of  the  Secitoit  itjeU^  will  W 
devoted  to  the  Natural  History  of  man.  Nothing,  I  apprt^bciid,if  VOR 
distinctive  of  the  present  phase  of  that  'proper  study  of  nsaklll* 
than  the  now  accomplished  formation  of  a  close  iilliaact  betuwathi 
students  of  archaeology  strict  and  proper  and  the  biolo^^t  mik  Ik 
express  purpose  of  jointly  occupying  and  cultivating  tlial  tail  Usm- 
tory.  Literature  and  art  and  the  products  of  the  arta  furnish  ewb  tktk 
data  to  the  ethnologist  and  anthropologist  in  addition  to  ihi 
it  is  the  business  of  the  anatomist,  the  physiologist,  the 
gist,  and  the  pliysieal  geographer  to  be  aoquainted  wttb;  nortsmmj 
conclusion  attained  to  by  following  up  any  single  one  of  UiOM  liafliil 
investigation  be  considered  as  definitely  absolved  frcnn  U]#  nnnlititt 
of  the  provisional  until  it  has  been  shown  that  it  ciut  noma  tm  f^ 
into  opposition  with  any  conclusion  legitimately  am  rid  at  ihtg 
any  other  of  the  routes  epeeified.  In  political  aUiatioei  U>t 
comings  of  one  party  necessarily  hamper  and  ebedc 
of  the  other;  a  failure  in  the  means  or  in  tilt 
one  party  may  bring  the  joint  enterprise  to  m  [ireiDslim 
mutual  forbearance,  not  to  dwell  longer  upon  exiream 
finally  be  as  effectual  in  slackening  progress  ■•  «Tfii 
jealousies.  No  such  disadvantages  attach  themselvas  lo  tbe 
of  literature  with  science,  as  the  German  *Arclinr  fitr 
pologie/ issued  to  the  world  under  the  joint  niaoageiiieiil  of 
the  biologist  and  Lindenschmit  the  antiquary,  witl  sbowK^^ 
who  consults  its  pages,  replute  with  many-sided  but  iMi  aupirfa 
multifarious  but  never  inaccurate,  information. 

The  antiquary  is  a  little  prone,  if  he  will  allow  iii«  lo  siy 
when  left  alone,  to  make  himself  but  a  eonr  ;  thm 

whilst  striving  to  avoid  the  Seyllaof  jutl:  A\ 

the  Chary bdis  of  political  partisanship ;  and  the  biolog^  ool  fm^ 

■  Bitice  wHdng  m  abot*  I  hMr%  Men,  but  hkv  wni  rmd^  m  pftpir  hf  Dr-  Oiilili 
Luiivig'a  '  ArbdioD  fto*  fler  phjsiolo^Malieii  Aailftlt  na  Ldpsjg*  fbr  dtjo  mWA  mM 
mtm  to  trvit  of  Uiit  xubjeet.  Tli«  Wunbuij  Pbjnk»la«l«sl  I^hunimj  ttt^^  ^ 
1S67-6S  cooUin^  M  li  wvll  known,  a  mtim  of  fMp*ii  upcia  It, 


0  matters  of  moral  and  social 
in  the  enthusiaBm  of  special  itjr.  The  combination 
of  roindfi  varying  io  bent  is  found  efficacious  in  correcting  these 
aberrations;  and  by  this  combination  we  obtain  that  white  and 
dry  light  which  is  so  comforting  to  the  eye  of  the  truth-lo\^ing 
itudeilt,  to  any  nothing  as  to  its  being  so  much  stronger  than 
the  coloured  rays  which  the  work  of  one  isolated  student  may 
sometimes  have  ciist  u|wu  it  from  the  work  of  another.  It  would 
be  invidious  to  speculat-e,  and  I  have  forborne  from  suggesting, 
whether  the  literary  contingent  in  the  conquering  though  composite 
mrmy  has  learnt  more  tri»m  observation  of  the  methods  and  evolu- 
tioofl  of  the  scientific  contingent,  or  the  scientific  more  from  the 
olMorvation  of  the  literary;  it  is,  howeverj  neither  invidious  nor 
superfluous  to  congratulate  the  general  public  upon  the  necessity 
J^ich  these,  like  other  allies,  have  been  reduced  to,  of  adopting  one 
^^HbiDon  code  of  signals,  and  discarding  the  exclusive  use  of  their 
sereral  and  distinctive  technicalities.  Subjects  of  a  univer«al 
interest  have  thus  come  to  be  treated,  and  that  by  persons  now 
aoioilget  us,  in  a  language  universally  '  understanded  of  the  people/ 
I  have  been  c^ireful  to  include  the  palaeontologist  amongst  the 
sdetitific  specialists  whose  peculiar  researches  have  cast  a  helpful 
and  indeed  an  indispensable  light  u|>on  the  history  of  the  fates  and 
{bvtmies  of  our  species.  But  it  is  not  organic  science  only  which 
sntliropology  impresses  into  its  service ;  and  it  would  be  the 
•hsefsst  ingratitude  to  forget  the  help  which  the  mineralogist 
gives  tts  in  assigning  the  source  whence  the  jade  celt  has  come  or 
eoiild  come,  or  to  omit  an  acknowledgment  of  the  toil  of  the 
a&alytical  chemist,  who  has  given  the  percentage  of  the  tin  in  the 
branss  celt,  or  in  the  so-called  '  leaden  '  and  therefore  Koman 
eoffin. 

I  am  very  well  aware  that  many  persons  who  have  honoured  me 
by  listening  to  the  last  few  sentences  have  been  tb inking  that  it 
is  at  l^asst  premature  to  attempt  to  harmonise  the  two  classes  of 
evidence  in  question ;  and  that  the  best  advice  that  can  be  given 
to  the  two  sets  of  workers  severally  is,  that  they  should  work 
iftdependently  of  each  other.  Craniography  is  said,  and  by  irre- 
ftmgsble  authority,  to  be  a  most  deceptive  guide;  works  and  ai  tides 
on  ethnology  tell  us  stories  of  skulls  being  labelled,  even  in 
mnseuiDs  of  the  first  order  of  merit,  with  such  Jan  unlike  tickets  as 
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*  Etruscan  T^rol  w  Inca  PeruTian ; '  and  one  of  the  moat  oelebnlad 
anthropotomiBts  of  the  day  has  been  so  hnpressed  witii  the  £eust  that 
Peruvian  as  well  as  Javanese  and  Ethiopian  skulls  may  be  found  od 
living  shoulders  within  the  precincts  of  a  single  Gtennan  univenitj 
town,  that  he  has  busied  himself  with  forming  a  pseudo-typicil 
ethnological  series  from  the  source  and  area  just  indicated.  Orait 
has  been  the  scandal  thence  accruing  to  craniography^  and  the  od- 
lector  of  skulls  has  thence  come  to  be  looked  upon  as  a  dilettante 
with  singular  ghoul-like  propensities^  which  are  pardonable  only 
because  they  relate  to  savage  races  of  modem  days,  or  to  oemetemi 
several  hundred  years  old,  but  which  are  not  to  be  regarded  u 
being  seriously  scientific.  Now  to  me  the  existence  of  such  a  vay 
of  estimating  such  a  work  appears  to  argue  a  sad  amoiint  of  ignor- 
ance of  the  laws  of  the  logic  of  practical  life^  or^  indeed,  of  the 
chapters  on  *  approximate  generalisations,*  which  any  man,  howeTcr 
unpractical,  can  read  in  a  treatise  on  logic.  A  man's  features  and 
physiognomy  are  instinctively  and  intuitively,  or,  if  you  prefer  so 
to  put  it,  as  a  result  of  the  accumulated  social  experienoes  of 
generations  of  men,  taken  as  a  more  or  less  valuable  and  trust- 
worthy indication  of  his  character ;  were  this  not  so,  photographen 
would  not,  as  I  apprehend,  and  hope  they  do,  noAke  fortunes;  yet 
the  face  is  at  least  as  often  fallacious  as  an  index  of  the  mind  as  the 
skull  is  fallacious  as  an  index  of  race.  The  story  of  the  misoonceptioa 
by  a  physiognomist  of  the  character  of  Socrates  is  familiar  to  iii» 
as  I  think,  from  Lempri^re's  Dictionary;  and  it  may  serve  to 
parallel  the  story  which  Blumenbach  and  Tilesius  tell  us  of  the 
exact  correspondence  of  the  proportions  of  a  skull  from  Nukahiva 
with  those  of  the  Apollo  Belvidere.  The  living  fiEuses  in  a  gaol, 
again,  to  put  the  same  argument  upon  other  grounds,  aie  ai 
dangerous  to  judge  from  as  are  the  skulls  in  a  museum ;  yet  evoj 
detective  is  something  like  a  professor  of  physiognomy^  and  most  of 
them  could  write  a  good  commentary  on  Lavater.  The  true  state 
of  the  case  may,  perhaps,  be  represented  thus : — A  person  who  has 
had  a  large  series  of  crania  through  his  hands,  of  the  authenticity  of 
which,  as  to  place  and  data,  he  has  himself  had  evidence,  might  ezpras 
himself,  perhaps,  «omewhat  to  the  following  effect  if  he  were  asked 
whether  he  had  gpathered  from  his  examination  of  such  a  series  any 
confidence  as  to  his  power  of  referring  to,  or  excluding  from,  any 
such  series  any  skull  which  he  had  not  seen  before.    He  might  say, 
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•  The  buman,  like  other  hig-hly  orgnnised  types  of  life,  admits  of 
great  variety ;  aberrant  forms  arise,  even  in  our  own  gpecies, 
under  conditions  of  the  greatest  uniformity  possible  to  humanity : 
amongst  savages  great  variety  exists  (see  Bates,  "  Naturalist  on  the 
Amazons/'  ii.  p.  1 29),  even  though  they  all  of  them  may  live  the 
same  *'dull  grey  life"  and  die  the  same  "apathetic  end ;"  and  eonse- 
■  qaeatly  it  may  never,  except  in  the  ease  of  Australian  or  Esquimaux^ 
and  perhaps  a  few  other  crania ,  be  quite  safe  to  pledge  one's- self  as 
to  the  nationality  of  a  single  skull.  Still  there  is  such  a  thing  as 
fliamog^pbical  type ;  and  if  half  a  dozen  eets^  conristing  of  ten 
crania  apiece,  each  assortment  having  been  taken  from  the  cemeteries 
of  some  welUm&rked  nationality,  were  set  before  me,  I  would  venture 
to  say,  afl«r  consultation  and  compurisonj  that  it  might  be  po»ible 
to  show  that  unassisted  cranioscopy,  if  not  invariably  right,  even 
under  such  favourable  circumstances,  was  nevertheless  not  wrong 
in  a  very  large  number  of  caaes.*  If  it  is  true  on  the  one  hand  that 
mgeneralibus  laiei  ertor^  it  is  true  on  the  other  that  security  is  given 
na  by  the  examination  of  large  numbers  for  the  accuracy  and 
leliability  of  our  averages,  a  principle  which  Gratiolet  informs  us 
ta  thoroughly  recognised  in  Chinese  metaphysics,  and  which  he  has 
formulated  in  the  following  words  : — ^  L^in variability  dans  le  milieu 
a^applique  ^  tout.  La  v£rit£  n'est  point  dans  un  seul  fait  mais  dana 
tous  les  faits;  elle  est  dans  les  moyennes,  e'est-i-dire  dans  one 
sait^  d'abstractiona  formul^es  apr^s  le  plus  grand  norobre  d'observa- 
tious  possibles/  ('  M^moire  sur  les  PI  is  c^braux^'  p.  93.)  The 
natural  history  sciences  do  not  usually  admit  of  the  strictness  which 
says  that  an  exception,  so  far  from  proving  a  rule,  proves  it  to  be  a 
bad  one ;  rather  are  we  wise  in  saying  that  in  them  at  least  the 
universality  of  assertion  is  in  an  inverse  ratio  to  that  of  knowledge^ 
and  that  the  sweeping  statements  dear,  as  Aristotle  long  ago 
remarked  ('Rhetoric/  ii.  ai.  9  and  10;  ii.  2a.  1),  to  a  class  which 
he  eontrasts  with  the  educated,  are  abhorrent  to  the  mind  of 
ot^gmnio  nature.  It  is  true  enough,  as  is  sometimea  said,  that  when 
opinions  and  assertions  are  alwiiys  hedged  in  by  qualifications,  the 
style  bdcomeg  embarrassed^  and  the  meaning  occasionally  hard  to  be 
titiderstood ;  but  this  difficulty  is  one  which  lies  in  the  very  nature 
of  the  case,  and  the  real  excellence  of  style  does  not  coosist  in 
its  lulling  the  attention  and  relieving  the  memory  by  throwing 
an  alliterative  ring  on  the  ear,  but  in  the  furnishing  a  closely 
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fitting  dress  to  thought,  and  an  accurate  reprrsenliitioD  of  iduai 
factp 

IF  we  are  told  that  the  attempt  to  harmonise  the  results,  nM  mrnAf 
of  cmnioscopy,  but  of  any  and  all  natural  scieiuse  ia^eil^mtioQ,  vttk 
the  resultB  of  literary  and  linguistic  research^  is  fii*«dl8ai  and  €9m 
futile,  this  is  simply  equivalent  to  saying  that  one  or  other  of  tfcas 
methods  is  worthless.  For  as  Truth  is  one,  if  two  roulas  pofpoftitg 
hoth  alike  to  lead  to  it  do  not  sooner  or  later  converge  and  haioiaMi^ 
this  can  only  be  l>ecau8e  one  or  other  of  them  fails  to  tnipiBg<e  nfm 
the  goal.  It  is  true  that  by  certain  lines  of  tnvestigstii^D  It^t  ii 
thrown  upon  a  problem  only  at  a  single  point,  and  that  all  forlhtf 
prosecution  of  investigation  along  that  line  will  but  lend  naoffil 
a  tangent.  Still  the  throwing  of  even  a  single  ray  apoo  adffk 
surface  is  an  achievement  with  a  value  of  its  owd  ;  and  it  is  i 
cardinal  rule  in  onr  sciences  never  to  ignore  the  cacialeaee  «f 
seemingly  contradictory  data,  in  whatsoever  quarter  th^  in^  dbov 
themselves.  For  what  would  l^e  said  of  an  investigator  of  a  mliiel 
Hueh  as  physical  geogrophyj  who  should  declare  that  he  woaU  pqr 
no  attention  except  to  a  single  set  of  data,  when  he  waa  diieiMaiBf 
whether  a  particular  archipelago  had  been  formed  by  nplMidit,  m 
should  be  held  to  be  the  fragments  and  remnants  af  m  diMii|4ri 
continent;  and  that  if  geological  evidence  was  in  cryirng  Hmtti 
with  his  interpretation  of  the  facta  of  the  distril>uttoii  of  tpMfl^ 
it  was  not  his  business  to  reconcile  them  ?  lie  wcmld  ba  ImU  Ii 
have  neglected  his  business^  as  you  may  see  by  a  refmaev  Ii 
Mr.  Bentham's  ^Address  to  the  Linnean  Society,'  Maj  14,  iMf 
(^Linn.  Soc,  Proc/  for  1869,  p.  xcii  *), 

The  argument  from  identity  of  customs  and  practioQi  to  tteiil{f 
of  race  is  liable  to  much  the  ^me  objections,  and  to  mtieh  tile  oM 
fallacies^  as  is  the  argument  from  identity  of  cranial  oooronulkai 
The  case  may  be  found  admirably  stated  in  Mr.  Tylor  a  work  m  lift 
*  Early  History  of  Mankind/  p.  276,  ed.  3  ;  and  I  may  mj  thai  Iki 
means  of  bringing  the  problem  home  to  one's-aelf  may  Im  femd  If 


*  Tbe  following  reference*  to  piwugw  of  ib«  kind  mhittd  te  abfKi%  w  |»  ti»  »• 
inwtworihiiieii  of  crmniogT»pycaJ  evIdMUM  mmy  b«  xamfvkkz^^'^mgnfkimBkmJmkika^ 
1866,  p.  481.  HyH\,  'Topognpli.  AaaUMaSe/  i,  p.  i^  II«1«»  'lljitrtu  Aiml'I  ^ 
Kr%u»t.%  i.  2.  p.  351.  'ArchW  fAr  AjsUito  ologi«/  HOld«r»  Aid,  ti.  i«^,60k  9m dim 
Ui*  Mid  HHtimejrer,  %nd  Ecker  la  iholr  iyiiniiAUo  wotka  mgrmmHf^  tli«  'C^MaM 
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▼isit  to  any  collection  of  flint  implements.  In  such  a  collection, 
Mr,  Tjlor  has  pointed  out*  p.  205,  we  are  very  soon  impressed 
with  the  marked  uniformity  which  characteriaeg  these  implements, 
whether  modern  or  thouBantJs  of  years  old,  whether  found  on  this 
side  of  the  world  or  the  other.  For  example,  a  flint  arro\v-hea4j 
which  came  into  my  hands  a  short  time  back,  through  the  kindness 
of  Lord  Antrim,  after  having  done  duty  in  these  iron  times  aii 
m  charm  at  the  bottom  of  a  wat-er-tob  for  cattle  in  Ireland,  wag 
pomted  out  or  at  to  me  by  a  very  distinguished  Canadian  naturalist, 
who  was  visiting  Oxford  the  other  day,  as  being  closely  similar  to 
the  weapons  manufactured  by  the  Canadian  Indians,  Now  after 
such  an  experience  one  may  do  well  to  ask  in  Mn  Tylor's  words 
(*  Early  History,*  p,  206), — 

*  How,  then,  is  this  remarkable  tmiforraity  to  be  explained  ?  The 
principle  that  man  does  the  same  thing  under  the  same  circum- 
itaiices  will  account  for  much,  but  it  is  very  doubtful  whether  it 
can  be  stretched  far  enough  to  account  for  even  the  greater  propor- 
tion of  the  facts  in  question.  The  other  side  of  the  argument  is,  of 
course,  that  resemblance  is  due  to  connexion,  and  the  truth  is 
made  up  of  the  two,  though  in  what  proiK>rtions  we  do  uot  know. 
It  may  be  that,  though  the  problem  is  too  obscure  to  be  worked 
out  alone,  the  uniformity  of  doveiopmcnt  in  diflerent  regions  of  the 
Stone  age  may  some  day  be  successfully  brought  in  with  other 
lines  of  argument,  based  on  deep-lying  agreements  in  culture  which 
tend  to  centralise  the  early  history  of  races  of  very  unlike  appear- 
ances, and  living  in  widely  distant  ages  and  conntriea.' 

If  the  psychological  identity  of  our  species  may  explain  the 
identity  of  certain  customs,  its  physiological  identity  may  explain 
certain  others.  Some  of  this  latter  class  are  of  a  curious  kind,  and 
nflate  not  to  matters  of  social  or  family,  but  to  matters  of  purely 
perw)nal  and  individual  interest,  concerning  as  they  do  the  sensi- 
bility, and  with  it  all  the  other  functions  of  the  living  body.  Such 
customs  are  the  wearing  of  labrets  or  lip-rings,  nose-rings,  and,  if 
I  mny  add  it  without  ofTence,  of  certain  other  rings  inserted  in  the 
wide  region  supplied  by  the  fifth  or  trifacial  nerve  ^  A  phytfio- 
lo^cal  explanation  may  lie  at  the  base  of  these  practices,  which 
appear  to  put  at  the  disposal  of  the  persons  who  adopt  them  a 
perennial  means  for  setting  up  an  irritation,  whence  reflex  con- 
*  8tt '  M«didii«  io  M(id«ni  Timm,'  p.  57,  Article  XL,  p.  698. 
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l^Ca^ts  of  WeT»ty  »°        ^^  to  saying  *  J        .^ut^^  V^^V<* 
^  can  ou^y^  ^;tbat  by  <^^''J^^Z^.t,  and  that  jlj 

seeoungiy  co  ^^„w  be  ^^^^^e  tbav 

,V.o«U  be  beU  t.^  ^  geolog.-^  ev  ^;,^,  aUtnbut.o- 

Irtve  negi«°"r  ,  Address  to  the 
(.Liun.  Soc.  P'^f-         identity  of  «Tl .        »od  t^  • 

tal\a«es.  as  «  1  mH 

Thecawtnayl  ^      ., 

*  Early  *^' 


•t^#« 


870 


BIOLOQICAL  TB^IKIXG  AITD  BTDDHf. 


sequences  in  the  course  of  reflex  nutrition  and  r«0tx  tecfitio^  ■#  ' . 
gaBirio  juice,  may  flow.  A  curious  book  wwb  writtea»  or  it  W«il 
published,  on  the  subject  of  these  practices,  mud  ntbasi  akb  u 
them,  in  1653,  by  Dr.  John  Bulwer,  a  benevolent  doctor,  mha  ^mi 
attention  to  the  care  of  the  deaf  and  dumb  previoittly,  I  think  it  ii 
stated^  to  Dr.  WalHs,  and  who  consequently,  with  pfopcr  piidt, 
if  this  precedence  really  belongs  to  him,  signs  htcnaelf  '  J.  B.aga[»> 
mento  Chtrosophus.'  The  title  of  the  book  ia  *  AnthropoiBCtapi^ 
{Akoda;  Man  Transformed,  or  the  Artificial  Chaiiigeiiii^.*  I  wm 
made  acquainted  with  its  existence  by  my  friend  Mf.  Tcnaihaai 
of  Worcester  College,  from  the  library  of  which  aootety  I  |»i^oeiiwi 
a  copy  for  eongultntion  :  the  book  is  not  ran&  I  think^  bat  I  iMlkfi 
it  is  little  known ;  it  contnins  much  that  is  cnrioos^  and  it  k^  Ii* 
asmuch  as  it  was  written  more  than  300  years  ago,  ir*  Aiij^wtm  V 
crt  h€tfx(^i\  from  some,  though  not  from  all  points  of  view,  tbtHNM 
valuable.  It  is,  I  apprehend,  to  some  of  these  eil8l0B%  wb  wA  m 
to  others,  that  Zimmermann  (not  the  author  of  the  work  on  SoGM^ 
but  Zimmermann  the  zoologist)  alludes  in  a  ratbor  amnsin^  pMi«|i^ 
which  may  be  found  in  the  third  volume  of  his  larger  work  4MI  tbi 
*  Distribution  of  Species  and  on  Zoology  *  (see  p.  257).  1  wfmkd 
the  passage  as  amusing ;  it  is  more  than  that^  or  I  would  ool  qmftt 
it;  indeed  you  will  not  see  that  it  is  particularly  amQsiii|p  saksl 
tell  you  that  volumes  ii  and  iii  are  of  date  1 783,  ai»d  aurft  ^i^^li^^M  ll 
his  own  father,  whilst  volume  i«  of  date  177^^  is  dedicairi  to*lIil 
Most  Serene  Highness  and  Lord,  Ferdinand  Duke  of  BiuMwiA 
my  Most  Gracious  Lord.*  Its  quality  of  amtisingHMa  deptaJs  ops 
these  dates^  and  the  speculations  they  set  us  to  make  m  to  how  1^ 
Serene  Duke,  his  'Most  Gracious  Lord,'  had  oflended  ilie  mmd 
icience  in  the  interval  between  i77Hand  178J.  It  nmatlnv^-* 
'If  yon  argue  from  similarity  of  customs  and  cereniOBkii  loidfltif 
of  origin  of  two  tribes  under  comparis^^m,  you  mttft  fiiil  ihawA^ 
these  customs  are  not  such  as  would  naturally  lend  to  tlie  aoidvn* 
tion  of  the  conditions  of  the  inhabitants  in  the  two  eouAtries  ate 
oonsideration,  and  would  probably  thereff)n%  or  can  nalimlly,  m^ 
gest  themselves  to  each  of  the  races  in  quesiiun.  Or  tliors  a^  ki 
customs  founded  on  innate  folly  and  stupidity,  and  thoi^fiBryow 
argument  to  be  valid^  you  must  show  that,  of  two  peoples  wiUf 
ssfkarated,  eaok  eannot  by  any  chance  come  into  itji  owo  eovnitiy  If 
adopt  the  like  foolish  and  stupid  customs.     For  whibl  two  wv 
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beads  are  to  make  out,  each  independently  of  the  other  and  oon- 
tfitnporaneoufily,  a  wise  discovery  or  invention,  it  is  much  more 
likely y  on  tlie  calculation  of  efaancee,  and  considering  the  much 
gmter  numbcrof  fools  and  blockheads  (**Thoren  und  Duinmkopri^n"), 
tlni  in  two  countries  widely  apart  closely  similar  follies  should  be 
•tmultaneoaBly  invented.  And  then,  if  the  inventing  fool  happens 
to  bt  a  man  of  influence  and  consideration,  wiivA  m,  6y  ike  wajt,  an 
imc€9tlmffljf  frequent  coincidence^  both  the  nations  are  likely  to 
adopt  the  same  foolish  practice,  and  the  historian  and  antiquary, 
after  the  lapse  of  some  centuries,  is  likely  to  draw  from  this 
coaaddenoe  the  conclusion  that  the  two  nations  both  sprang  from 
Ibt  iune  stock.'  Judge  and  siieculate  for  yourselves  how  the  spirit 
which  breathes  in  this  panage  was  excit4.*d,  but  note  its  scientific 
Talue  too.  We  must  not  forget  that  it  is  possible,  in  thought  at 
loast,  to  dissociate  the  psychological  unity  of  man  from  his  specific 
identity  even;  and  that,  as  regards  identity  of  raoe^  it  is  only 
r«aM)nabIe  to  expect  that  when  similar  needs  are  pressing,  similar 
means  for  meeting  them  are  not  unlikely  to  be  devised  inde- 
pendently by  members  of  two  tribes  who  have  for  ages  been 
separated  from  their  original  gtoeks.  The  question  to  be  asked  is, 
does  the  contrivance  about  which  we  are  speculating  combine,  or 
doss  it  not  combine  in  itself  so  large  a  number  of  converging 
adaptations  as  to  render  it  upon  the  calculation  of  chances  unlikely 
that  it  should  have  been  independently  invented  ?  Yet  this  very 
obvious  principle  has  been  neglected,  or  Lindenschmit  would  not 
kvre  foimd  it  neoessary  to  say  that,  by  laying  too  much  stress  upon 
oarlaiii  points  of  national  identity  in  the  stones  used  for  the 
forsmtion  of  cromlechs  or  dolmens,  the  Hiinenvolk  might  be  made 
oai  to  have  chosen  to  settle  only  in  those  parta  of  Germany  where 
ermtic  blocks  of  granite  or  other  such  large  stones  could  be  found ! 
(' Arobiv  fiir  Anthropologie,'  iii.  p.  1 15,  1868.) 

Sir  John  Lubbock's  recently  published  work  on  *  The  Origin  of 
CiTilisation*  may,  I  anticipate,  cause  the  history  and  genealogy  of 
Buumers  and  cnstoma  to  enter  largely  into  the  com[>o6ition  of  our 
liili  of  papers.  There  is  no  need  for  me,  as  the  author  of  the 
book  is  here  himself,  to  occupy  your  time  in  recommending  his 
fpork;  but  I  may  be  allowed  to  say  that  the  utility  of  such 
psmmits  as  those  which  Sir  John  Lubbock's  book  treats  of 
iconirss  some  little  illustration  from  the  fact  that^  as  we  learn 
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from  hiin  and  from  Mr.  Tylor,  the  hnman  mind  bltiiid«n  ami  m 
deceives  itself  in  these  subjects  lu  just  the  same  wmjM  til 
the  kindred,  though  more  immediately  arising, 
portant  matters  of  social  and  political  life.  In  tboie 
of  observation  we  are  apt  oecaaionally  to  mistake  one  of  thos 
intermittent  reactions  of  opinion,  produced  as  eddies  mrt  produced 
in  a  river  by  the  deposit  of  sand  and  mud  at  angles  in  tit  oomrf 
course,  for  a  deliberate  giving  up  of  the  principles  apoQ  wUdi  ill 
pievious  progress  has  been  dependent.  The  straws  wbidi  tmi 
upon  the  surface  of  a  backwater  may  be  taken  tk$  prools  thai  tilt 
river  is  about  to  flow  upwards,  and  a  feeble  oarsman  in  a  Gglit  bait 
may  be  deceived  for  some  moments  by  the  backward  drifthig  nf  lit 
small  eraPt.  Now  an  analogous  blunder  is  often  nuule  in  maltfn 
of  purely  historical  interest ;  and  we  may  do  well  to  learn  froia  tkr 
experience  thus  cheaply  earned.  'The  history  of  the  huinaji  noi 
has/  says  Sir  John  Lubbock,  p.  322,  ^  e.^ '  I  feel  satisfied,  oa  tkt 
whole  been  one  of  progress :  I  do  not  of  course  meaa  to  aay  tkal 
every  race  is  necessarily  advancing ;  on  the  oontrary ,  mewl  sf  Ikt 
lower  are  almost  stationary  :*  but  Sir  John  legarda  Uaaaa  aa  ci* 
ceptional  inst.ance;s,  and  points  out  that  if  the  past  liisloi3r  «yf  laaa 
had  been  one  of  deterioration,  we  have  but  a  groundless  expeetalM 
of  future  improvement;  whilst  on  the  other,  if  the  past  has  hsa 
one  of  progress,  we  may  fairly  hope  that  the  fiitune  will  bt  m 
also. 

Mr.  Tylor's  words  are  equally  to  the  purpose,  thao^h,  aa  fonaiap 
the  end  of  a  chapter  merely  and  not  the  end  of  a  book,  iheyai^  kw 
enthusiastic  in  tone  (p.  193,  Tylor,  *  Early  History  of  Mankiad*)^ 
They  run  thus  : — 

*  To  judge  from  experience,  it  would  seem  that  the  worU,  wkea 
it  has  once  got  a  Brmer  grasp  of  new  knowledge  or  a  new  ait,  ii 
very  loath  to  lose  it  altogether,  especially  when  it  relates  lo  mallas 
important  to  man  in  general,  for  the  conduct  of  his  daily  IjlS^  ml 
the  satisfaction  of  his  dally  wants,  things  thai  ooma  home  lo  aiaa*i 
**  busineas  and  bosoms.''  An  inspection  of  the  geogmphical  diilii* 
butioQ  of  art  and  knowledge  among  mankind  aoema  to  give  sobi 
groimds  for  the  belief  that  the  history  of  the  lower  ntta»  as  of  tis 
higher,  is  not  the  history  of  a  course  of  degenermltoii  or  efton  d 
equal  oscillations  to  and  fro,  but  of  a  movement  which,  in  apis  d 
frequent  stops  and  relapses,  has  on  the  whole  been  rorwanl ;  Ikil 
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there  has  been  from  age  to  age  a  growth  in  man's  power  over 
nattire,  which  no  degiudiDg  influences  have  been  able  permanently 
to  check/ 

I  must  not  trespass  into  the  province  of  the  botanist.,  bat  I  shouM 
be  glad  to  say  that  no  easier  method  of  learnii)g  bow  the  natural 
history  sciences  can  be  made  to  bear  upon  the  history  of  man^  as  a 
whole,  can  be  devised  than  that  furnished  by  the  pemsal  of  snch 
memoirs  as  those  of  Unger  s  upon  the  plants  nsed  for  food  by  man. 
very  heading  and  title  of  the  paper  I  am  specially  referring  to 
%xs  to  me  to  have  an  ambiguity  about  it  which,  in  itself,  is  not 
k  instructive.  In  that  title,  *  Botanische  Streifziige  auf  dem 
I  Oibiete  der  Cultnr-Geschichte,*  the  latter  word  may  be  taken,  I 
imagine^  etymologically  at  least,  to  refer  either  to  culture  proper,  or 
to  floriculture,  or  to  agriculture.  At  any  rate,  the  paper  itself  may 
be  tmd  in  the  Sitzungsberiehte  of  the  Vienna  Academy  for  1859 ; 
il  baSi  I  suppose,  superseded  the  interesting  chapters  in  Link's 
•Urwelt  und  Alterthum,'  of  date  1821;  and  it  is  not  unlikely,  I 
apprehend,  to  be  itself,  in  its  turn,  superseded  also. 

Coming,  in  the  tliird  place,  to  Zoology,  I  suppose  I  shall  be 
justified  in  mying  that  the  largest  issue  which  has  been  raised  in 
the  current  year,  an  i^sue  for  the  examination  of  the  data  for 
deciding  which  the  two  months  of  July  and  August  which  are  just 
past  may  have  fnrniiihed  persons  now  present  with  opportunities,  is 
the  qnestion  of  the  kinship  of  the  Ascidians  to  the  VertcbratJi. 
There  is  or  was  nothing  better  established  till  the  appearance  of 
Kowalewsky's  paper,  now  about  four  years  ago,  than  the  existence 
<if  a  wide  gulf  between  the  two  great  divisions  of  the  animal 
luDgdom,  the  Vertebrata  and  the  Invertebrata :  nothing  could 
be  more  revolutionary  than  the  views  which  would  obviously  rise 
oot  of  his  facte;  and  within  the  present  year  these  facts  have  been 
abondantly  confirmed  by  Prof.  Kupfer,  whose  very  clearly  written 
and  beautifully  illustrated  paper  has  just  appeared  in  the  current 
nn mber  of  Schul tze's ' Archi v  fiir  microscopische  Anatomie/  Kupfer's 
naearehes  have  been  carried  on  upon  AncuUa  canina  ;  but  they  more 
than  confirm  the  accuracy  of  what  Kowalewsky  had  stated  to  take 
place  in  Aseldid  mammillaia^  and  which  may  be  summed  up  briefly 
thna: — In  the  larval  Ascidian  we  have  in  its  caudal  appendages  an 
axis  skeleton  clearly  analogous^  if  not  essentially  homologous^  to  the 
chorda  dorsalis  of  the  vertebrate  embryo^  as  consietingi  like  it,  of 
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I'OWB  of  internally  placed  cells,  flod  ^ving  msertUMi  bjr  Ha  Aartfc 
to  muscles.  We  have  further  the  nervous  sysieiii  and  f^#  digaliii 
taking  up  in  such  embryos  much  the  same  poeitions  iriatmfyli 
each  other,  and  to  this  moUuscan  chorda  donalis,  that  art  takm  wf 
by  the  confessedly  homologous  system  in  the  Vertobraftft ;  wa  ham 
the  nervous  system  origiuating  in  tht  same  faabioii,  mud  dming^ 
like  the  vertebrate  myelencephalon  out  of  th<j  oirly  lorm  d  i 
lamellar  furrow  inte  that  of  a  closed  tube :  we  bava,  fittallj,  Ai 
respiratory  and  digestive  inlets  holding  th^  vertebrmte  iriTaliiiiiAii| 
of  continuity  with,  instead  of  the  invertebrate  of  dislocation  aai 
separation  irom^  each  other.  Such  are  the  (acts ;  bat  1  am  aii 
convinced  that  they  will  bear  the  interpretation  that  haa  beea  pi 
upon  them ;  though  I  must  say  the  posseesioa  of  thia  chofda  im- 
sails  by  the  active  locomotor  larva  of  the  Ascidian  which  oaa  ttf 
settles  down  into  such  immobUtty  lends  not  a  little  prohahiliify  li 
Mr.  Herbert  Spencers  view  of  the  genesis  of  the  aqguiaiUl 
vertebral  column  in  animals  undoubtedly  vertebrate*  Boi  oa  tim 
view  I  should  not  be  inconsistent  with  myself,  inasaiiic^  ««»  to  wiifi 
other  considerations,  the  chorda  dorsalts  in  each  oasa  WDold  ba  oK» 
sidercd  as  an  adaptive  or  teleological  modificatiooii  iiot  m 
morphological  kinship  ^  Much  perplexity  mar  or  moat  aii 
and  whilst  entertaining  these  views,  I  felt  myself  hoaiid  le 
myself  strictly  to  find  whether  in  not  taking  them  ap,  I  mighl  aa 
be  giving  way  to  that  reactionary  reluctance  to  aooepi  tmw  Hm 
which  advancing  years  so  frequently  bring  with  ifaem  |  btti  m  noal 
paper,  by  Laeaze*Dut biers,  published  in  the  'Complea  Il«iidiis'Cs 
Hay  30^  1870,  and  translated  in  the  'Annals  Jind  ^MMgmwimd 
Natural  History'  for  July  1870,  would  jostify  me,  I  Ihiii^ 
calling  that  reluctance  by  another  name.  For  is  that 
renowned  malacologist  just  mentioned  ha^^  brought  to  li^bi  Ike  tIM 
that  there  is  another  sessile  and  soUtary  Ascidian^  ibe  Maift^ 
iuhuhm^  which  goes  through  no  such  tadpole-like  stage  ma  had  haa 
supposed  to  be  gone  through  by  all  Ascidians  csoept  the  Sa^v 
which  is  never  active  and  never  puts  out  the  activity  which  m  • 
remarkable  in  the  other  Ascidians,  but  settles  down  ami  rauiP 
aedentary  immediately  after  it  is  eet  free  from  the  e^ggnsfiaih 

'  8*e,  howeirer,  Mr.  Harbert  S)i«ii06r*i  A|>peDdix  D  to  hi«  pri[kdpt«a  of  niiilnuL|i| 
It*  ehtp,  %y\,    Tlifi  a|ipMdk  waa  prinied  in  1865,  bul  not  jmhHili^d  til  f 
Ii69.    I  Lkiul  ool  mm  il  wImq  I  wrou  mt  Abort. 
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neither  enjoy ing  a  Wanderjahr  nor  possemnf;  a  chorda  dormlk.  We 
ftre  not  surprisod  after  this  that  M.  Lacaze-Duthiers  observes  that 
*althoQgh  embrj^ology  may  and  must  furnish  valuable  information 
by  it«elf,  it  may  also,  in  some  cas€8,  lead  us  into  the  gravest  errorg.' 
Mr.  Hancock,  of  Newcastle-upon-Tyne,  has  sent  us  a  paper  upon 
this  subject,  which  will  be  read  duly  and  duly  noted  by  us. 

Leaving  Malacology,  which  has  not  in  the  United  Kingdom 
obtained  the  same  hold  as  yet  upon  the  public  mind  that  it  has  on 
ihf*  Continent,  where,  like  Entomology,  there  and  here,  it  has  a 
periodical  or  two  devoted  to  the  recording  of  the  discoveries  of  ite 
Totaries,  I  have  much  pleasure  in  directing  attention  to  two  short 
]iapcni  by  Siebold  in  the  '  Zeitschrift  fur  wissenecbaftliche  Zoologie ' 
(xx.  a^  1 870),  on  parthenogenesis  in  Pdistei  ^lica  v.  diadema^  and 
on  pBixiogcneflig  in  the  Sfrepsipfera,  In  each  of  these  short  papers 
Siebold  informs  us  that  adequate  room  and  time  could  not  be  given 
tticm  in  the  Innsbruck  meeting  held  just  a  year  ago,  or  in  the 
report  of  the  meeting.  It  is  to  me  a  matter  of  difficulty  to  think 
what  there  could  have  been  of  greater  value  than  those  papers  in 
m  section  of  Wissenschaftliche  Zoologie ;  it  will  be  to  all  present  a 
O^ttcr  of  congratulation  to  learn^  from  the  venerable  professor's 
that  he  will  ihortly  favour  us  w*ith  a  new  work  on  the 
of  parthenogenesis*  A  fre«h  instance  of  parthenogenesis  in 
'Diptera,  viz.  in  CAironomu*^  has  just  been  put  upon  record  in 
the  St  Petersburg  Imperial  Academy's  Memoirs  (xv.  8,  January 
13.  1870). 

TImj  subject  of  the  geographical  distribution  of  the  various  forms 
€if  v^etable  and  animal  life  over  the  surface  of  the  globe,  and  in 
tbm  vanoua  media,  air,  earth,  water^ — fresh  and  salt,  whether  deep  or 
ahallow — has  always  been,  and  will  always  remain^  one  of  the  most 
int^rcisting  subsections  of  biology.  It  was  the  oontemplation  of  a 
•iiDpIe  case  of  geographical  distribution  in  the  Galapagos  archi* 
p^tago  which  brought  the  author  of  the  •  Origin  of  Species  '  face  to 
iSM^e  with  the  prf*blem  which  the  title  of  his  work  embodies  ;  and  it 
is  impossible  that  sets  of  analogous  and  of  more  complicated  facta 
(many  of  which,  be  it  recollected,  such  as  the  combination  now 
|}#i  ng  effected  between  our  own  fauna  and  flora  and  those  of 
Australia  and  New  Zealand,  are  patent  to  the  observations  of  the 
least  observing)  should  not,  since  the  appearance  of  that  book, 
furoo  the  serious  consideration  of  the  explanation  it  offers  upon  the 
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timuglits  of  all  who  think  at  all  The  fvoodMi  ikf  llie  d«y» 
fauna  wil)^  I  apprehend,  form  oDe^  the  oommeQaftlimi  of  Vfdtmm 
Van  Beneden  another,  subject  of  diaoussion,  and  fanuali  aii  ofipor* 
tunity  for  receiving  instruction  to  all  of  us.  The  €>ne  Mtofubv- 
vations  is  a  striking  exemplification  of  the  waj  in  which  ocgsaUHi 
have  become  suited  to  inorganic  environments ;  tls^  olber  is  n  il 
but  equally  striking  exemplification  of  the  way  tn  whidi  otgaanv 
can  fit  and  adapt  themseh^es  to  each  other.  The  citrTvnt  jnnrwli 
have\  as  was  their  duty,  made  us  acquainted  with  what  ha*  beoi 
done  in  both  of  these  directions  ;  and  I  am  happy  to  say  that  in  tfe 
case  of  the  deep-sea  explorations,  as  in  that  of  partkanagtasai  mI 
spootaneous  generation,  a  new  work^  giving  a  emMtet/tJ  wai 
general  view  of  the  entire  subject,  is  announced  for  publtcali<Ht. 

One  instance  of  the  large  proportions  of  the  quastiotw  whidi  tk 
facts  of  geographical  dii^tribution  bear  upon«  is  fiumtsbfal  to  Qi  ii 
the  address  recently  delivered  before  the  Geological  Soei«ly  hj  tb 
president^  who  is  also  onr  president,  and  who  may  have  forgottnlt 
refer  to  his  own  work  (see  *  Nature/  No.  24*  ilijo)*  AiMlliir  Bif 
be  found  in  the  demonstration  which  Dr.  Guaiheft  contrmry  to  Ml 
ordinarily  taught  doctrines,  has  given  n»  (*Zf»oK  Soo.  Traoa.*  inL  fl 
pt*  7,  1868,  p,  307)  of  the  partial  identity  of  the  &sh*fiiotiai  of  tli 
Atlantic  and  Pacific  coasts  of  Central  America;  inany,  thirdly, «i 
furnished  to  us  by  Mr.  Wallace's  works  pamm^ 

It  would  be  superfluous^  after  introducing  even  thus  httrnedly  ts 
your  notice  so  large  a  series  of  interesting  and  importaal  satfMli 
as  being  subjects  with  which  we  shall  forthwith  l>egi&  lo  iml  ii 
this  Section,  to  say  anything  at  length  as  to  the  advmntagi  wUA 
may  reat^onably  be  expected  to  accrue  from  the  study  of  Biolnf* 
I  may  put  its  claims  before  you  in  a  rough  way  by  saying  lltfA  i 
should  be  rejoiced  indeed  if,  when  money  comes  to  be  fgfmm'^  ty 
the  Associatifm  for  the  following  up  the  various  lines  of  bjoloipcri 
research  upon  which  certain  of  its  members  are  engaged^  we  osill 
hope  to  obtain  a  hundredth,  or  I  might  say  a  tliooBaiidtk  ftSi 
of  the  amount  of  money  which  has  in  the  past  year  beefi  loal  to  tW 
State  and  to  individuals  through  ignoranoe  or  disre^ganl  of  lis- 
logical    laws    now  well  established.     I  need   say  noUilflg  of  IW 

■  8*«  «Nalmi,'  No.  59.  ^^aly  18,  1S70.  Md  *Boy«l  8o(My*»  Fmrniilii^;  A^ftfi 
187^  jbr  d««p-«aft  rtplovmiioiw,  and  ^  Aeadany/  Sopteabtr  lO,  itfO^  §m  Oflii^^ 
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suffering  or  de^itb  which  anti-sanitary  eonditionB  entail^  as  surelf 
mSf  though  less  palpably  and  rapidly  than,  a  fire  or  a  battle  ;  and  I 
might,  if  there  were  time  for  it,  take  my  stand  simply  upon  what  is 
measurable  by  money.  This  I  will  not  do,  as  it  is  less  pleasant  to 
speak  of  what  has  been  lost  than  of  that  which  has  been  or  may  be 
gained.  And  of  this  latter  let  m©  speak  in  a  few  words,  and  under 
two  headd — the  intellectual  and  the  moral  gains  accruing  from  a 
study  of  the  Natural  History  Sciences.  As  to  the  intellectual  gains, 
the  real  psyehologist  and  the  true  logician  know  very  well  that  the 
discourse  on  method  which  comes  from  a  man  who  is  an  actual 
investigator  is  worth,  oven  though  it  be  but  short  and  packed 
mway  in  an  Introduction  or  an  Appendii,  or  though  it  cover  but  a 
eouple  of  pages  in  the  middle  of  a  book,  like  the  '  Regutae  Philoso* 
pbandi '  of  Newton,  more  than  whole  columns  of  the  '  Sophistical 
Dialectic'  of  the  ancient  Scho-olman  and  his  modern  followers.  'If 
you  wish  your  son  to  become  a  logician/  said  Johnson,  'let  him 
study  ChilHngworth  * — meaning  thereby  that  real  vital  knowledge 
of  the  art  and  science  can  arise  only  oat  of  the  practice  of  reasoning; 
aud  as  to  the  value  of  actual  experimentation  as  a  qualification  for 
writing  about  method,  Claude  Bernard  and  Berthelot  are,  and  I 
will  long  remain^  living  examples  of  what  Descartes  and 
their  fellow-countrymen,  are  illustrious  departed  examples* 
(Sde  Janet,  *  Revue  des  Deux-Mondes,'  tome  Ixii.  p.  910,  1866.) 

I  pass  on  now  to  say  a  word  on  the  working  of  natural  science 
studies  upon  the  faculty  of  attention,  the  faculty  which  has  very 
often  and  very  truly  been  spoken  of  as  forming  the  connecting-link 
the  intellectual  and  the  moral  elements  of  our  immaterial 
I  am  able  to  illustrate  their  beneftcial  working  in  pro- 
ducing carefulness  and  in  enforcing  perseverance,  by  a  story  turning 
npon  the  ose  of,  or  rather  upon  the  need  for,  a  word.  Von  Baer, 
now  the  Nestor  of  biologists,  after  a  long  argumentation  (*  Mem, 
Acad.  Imp*  Sci.  St.  Pftersbourg/  1859,  p.  340),  of  the  value  which 
dianicterises  his  argumentations  generally,  as  to  the  affinities  of 
oeeanie  races,  proceeds  to  consider  how  it  is  that  certain  of 
deosssofs  in  that  sphere^  or,  rather,  in  that  hemis|>here,  as 
Mr.  Wallace  has  taught  us  Oceania  is  very  nearly,  had  so  lament* 
aldy  failed  in  attaining  or  coming  anywhere  near  to  Uie  truth. 
This  failure  is  ascribed  to  something  which  he  calls  '  Ungenirtheit/ 
a  word  which  you  will  not  find  in  a  German  dictionary,  the  thing 
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itself  not  beiia^,  Von  Baar  says,  German  eitlier.  I  am  liipfgr  Mi 
to  be  able  to  find  an  exact  equivalent  for  this  word  in  iiif  M^ 
EngliBh  vocable;  the  opposite  quality  ukaws  itadf  m  htaaf 
conscientiouBly  *  the  drudgery  of  details,  irithout  wbicli  dfudgtff.* 
Dr.  Temple  tells  us  (*  Nine  Schools  Commiastoo  Refiort»*  icL  ii. 
p.  31  [),  'nothing  worth  doing  was  ever  yet  done/  Ur.  Mill,  t 
would  add,  speaks  to  the  same  eflVct,  and  even  more  apfiMldj,  ai 
far  as  our  purpose  and  our  vocations  are  eoDoemcd*  'm  Im  wim 
*  Inaugural  Address  at  St.  Andrews,'  p,  50,  For  tha  nlier  ittnah 
patibility  of  an  dToAatVatpof  C^rf](rii  (these  two  worda  gtva  a  Tha^ 
didean  rendering  of  *  Ungeniriheit  )  with  the  succesaTul  ioyciiliiBliiBi 
of  natural  problems^  I  would  refer  any  man  of  tboogfat,  ewwa  Ihaagfc 
he  be  not  a  biologist,  to  a  consideration  of  the  way  ta  wUak 
problems  as  simple  at  first  sight  as  the  question  of  the  fctding  m 
nan-feeding  of  the  salmon  in  fresh  water  (see  Dr.  Mclntodh^  * liai* 
Soe.  Proe/  vii,  p.  148),  or  that  of  the  agenciei  wfaarabf  Cfrtda 
moUtiiCfl  and  annelids  bore  their  way  into  wood,  chtjr,  or  tadi^ 
moat  be  investigated.  It  is  easy  to  gather  from  mmIi  a  oooiMffiap 
tion  how  severe  are  the  requirements  made  by  natmal  wamm 
investigations  upon  the  liveliness  and  continuoqatieai  irilli  aUdk 
we  must  keep  our  faculty  of  attention  at  wort 

I  shall  speak  of  but  one  of  the  many  purely  mmal  liaualiii  ^Mk 
may  be  reasonably  regarded  either  as  the  fruit  of  a  d^Totioa  ti  9 
as  a  preliminary  to  success  in  natural  science.  Of  ifats  I  arill  fpil 
in  the  words  of  Helmholtz,  taking  those  words  firom  a  mf^^d 
them  as  s[)oken  at  the  meeting  of  the  Oerman  A^aocialioii  Cariki 
Advancement  of  Science,  which  was  held  hist  year  at  laaskask 
There  Professor  Helmholtz,  in  speaking  of  the  diatinetire  ekUK 
teristics  of  German  seientifio  men,  and  of  their  ImthfulfiCB  a 
particular,  is  reported  to  have  used  the  following  worda  :** 

'  Et  fa»i  dieurn  Vormg  sinch  waMiitUcli  bq  verd»nk«n  il«r  > 
mmifmntUtig*  B^igtUUnmg  w«ldi«  Si^  MiaiMr  (}#r 

Ucihe  M«ixitiiigeii.* 

These  words  are,  I  think,  to  the  effect  that  tba 
question  are  in  reality  to  be  ascribed  to  iba  jrv^rf  siwylais^y  / 
manneri  and  io  th€  aismce  of  a  Bplrit  of  H^^f^ekim^  whldk  fcna  ihi 
gniding  and  inspiring  principles  of  theur  inea  of  tniaafra.  iv' 
present  thetn  from  giving  themselyes  up  to  the  piiiaaii  of  mtm 
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worldly  advantages,  and  from  payings  undue  homage  to  the 
prejudices  of  Boeiety.  I  think  Siffensfrent^e  may  be  considered 
116  more  or  less  ade<|uately  rendered  by  the  words  severe  Bimplicity  of 
manners  ;  at  any  rate,  as  thing«  are  known  by  their  opposites,  let 
me  say  that  it  is  the  exact  contradictory  of  that  ^profound  idlene9» 
amd  luaBuri<mw€99^  which,  we  are  told  by  an  excellent  authority 
(tlie  Rev.  Mark  Pattison,  *  Sugj^'eations  on  Academic  Organization/ 
p,  241), — for  whose  accumcy  I  would  vouch  in  this  matter  were 
there  any  need  so  to  do, — *  ham  corrupted  the  nature '  of  a  large 
cUut  of  young  men  amongst  ourselves ;  whilst  the  absence  (^  a 
Mpirii  of  4e!f  seeking  is,  in  its  turn^  the  contradictory  of  a  certain 
character  which  Mr»  Mill  (L  c.  p.  90)  has  said  to  be  one  of  the 
oommonest  amongst  us  adults,  and  to  which  Mr.  Matthew  Arnold 
has  assigned  the  very  convenient  epithet  of  *  Philistine.'  Investiga- 
tion as  to  whether  these  undesirable  tendencies  are  really  becoming 
more  rife  amongst  iia,  might  be  carried  on  with  advantage  in  a 
place  such  as  this ',  in  the  way  of  inquiries  addressed  to  colonists 
returning  home  after  a  successful  sojourn  abroad.  Such  persons  are 
able  to  note  differences  without  prejudice,  and,  ex  hypothesi,  with 
nnjaQodiced  eyes,  which  we  are  apt  to  overlook,  as  they  may  have 
grown  up  gradually  and  slowly*  Batj  perhaps,  researches  of  this 
kind  are  not  quite  precisely  the  particular  kind  of  investigation 
with  which  we  should  busy  ourselves ;  neither  would  the  leaders  of 
fashion,  the  persons  with  whom  all  the  responsibility  for  this 
fllimitable  mischief  rests,  be  very  likely  to  listen  to  any  statistics 
ofoQtB,  their  ears  being  filled  with  very  different  sounds  from  any 
ihmt,  as  I  hope,  will  ev^r  come  from  Section  D.  Whether  men  of 
•denee  in  England  are  more  or  less  amenable  to  blame  in  this 
leatter  than  the  rest  of  their  countrymen,  it  does  not  become  us  to 
eay;  but  it  does  become  and  concern  us  to  recollect  that  we  have 
particniar  and  special  reasons,  and  those  not  far  to  seek,  nor 
dependent  on  authority  alone,  for  believing  and  acting  upon  the 
belief  that  real  succesa  in  our  course  of  life  ia  incompatible  with 
a  spirit  of  self-seeking  and  with  habits  of  even  refined  self* 
indulgence. 

*  [LiTorpool,  whtm  thii  AddroH  wm  dolivared.— EDiraE.] 
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ADDEESS  ON  ANTHEOPOLOGY, 


DELIVERED   TO   THE    A^NTHROPOLOGICAL    DEPABTMSirr   Of  TM 
BRITISH    ASSOCIATION   FOB   THE   ADYANCEllEXr   07  BCinCE, 

Some  few  weeks  ago  Mr.  James  Parker,  of  Oxfonl,  tDrticd  mli 
visit  your  Somersetsliire  eav^es,  in  the  company  of  tbt*  WftfwieUUii 
Naturalists' and  Archaeologists'  Field  Clab.  It  struck  tae  thill 
should  do  well,  as  I  was  to  preside  over  thi^  Aolhropohgiat 
Department  at  this  British  Association  Meetin^f  if  I  trad  le  kui 
as  much  as  I  could  of  the  relies  aod  of  the  surroandiDgi  ^  ttl 
Prehistoric  inhabitants  of  your  neighbourhood  ;  sod  for  tUi,  I 
well  as  for  other  reasons,  I  gladly  accepted  the  ioiritftliocu 
that  pleasant  midsummer  excursion^  I  wiu  mote  thaii  c 
pressed  with  the  similarity  which  its  incidents  bore  to  Uioft  oftfci 
undertaking  in  which  we  are  now  engaged,  and*  iofdeed,  to  Ihfli 
of  the  study  of  Anthropology  generally*  First,  the  argaaialiBi 
of  the  expedition  had  entailed  some  considerable  amontit  of  l^«9 
upon  those  who  had  charged  themselves  with  that  duty;  sai 
secondly,  a  thorough  exploration  of  the  receepes  aod  siouosiliitt  of 
the  several  caves  which  we  explored  devolved  ap<m  ua  not  oaif  i 
good  deal  of  exertion,  but  even  some  slight  amoani  of  risk ;  fcr 
the  pas^sages  and  galleries  along  which  we  worked  oar  war  wtnr 
sometimes  low  and  narrow,  often  steep,  and  nearly  alwaya  sUpfKsy. 
Thirdly,  the  outline  of  the  regions  explored  bore  quit*  dticfias 
aspects  accordingly  as  we  lighted  them  up  or  had  them  \ktmftBt 
Its  in  one  or  in  another  of  several  different  ways. 

If  in  any  segment  of  these  eave^  the  outside  daylight  could  sat* 
bow  find  a  zigzag  way  down  some  shaft  into  the  intmoTt  tkal 
segment  %von^  a  geucrul  aspect  more  comfortable  lo  Iha  9f%  aad  m 
to  the  mind,  than  others  not  so  illuminated.  These  latter  it|poBit 
again,  varied  greatly  inter  se^  according  to  the  Tarioua  artifidal  aMsai 
employed  for  lighting  them  up.     The  means  ordinaril/  aael  (sr 
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this  end  made  their  outlines  look  a  little  colder  and  harder  than 
the  reality  iteelf,  cold  and  hard  though  this  was;  whilst  under 
certain  other  modes  of  illumination  employed  (it  ia  true,  only 
occasionally,  and  for  purposes  of  eflect,  not  &f  neceitiifuk)  the  self- 
same outlines  looked  somewhat  lurid.  But,  howsoever  produced 
and  howsoever  affecting  us,  the  light  was  light  nevertheless,  and, 
oa  the  whole,  we  preferred  it  a  good  deal  to  the  darkness.  It  is 
never  well  to  press  a  metaphor  too  far  nor  too  closely;  so  I  will 
now  lay  aside  my  panible,  though  it  admits  of  some  further  ex- 
tension, and  take  up  the  actual  business  of  the  Department. 

It  may  he  well  to  lay  before  the  Department,  first  of  all,  the 
titles  of  a  few  of  the  principal  subjects  upon  which  we  have  papers 
prepared  for  us  ;  and  after,  or  indeed  during  the  enumeration  of 
these  specimens  of  what  will  prove,  I  can  assure  you,  a  very 
valuable  series  of  memoirs,  we  can  proceed,  as  will  be  naturally 
suggested,  to  those  general  considerations  with  which  it  is  cus- 
tomary to  open  the  transactions  of  such  assemblages  as  ours. 

First  among  our  contributors  I  must  mention  the  President  of 
the  London  Anthropologi<'al  Institute,  in  which  Institute  the  Eth- 
nological Society  of  1 844  aud  the  Anthropological  Society  of  1 865 
are  united.  Colonel  Lane  Fox  has  t^jld  us  ('  Archaeologia/  xlii. 
p.  45,  1869)  that  it  was  whilst  serving  on  the  Sub-committee  of 
Small  Arms  in  1851  that  he  bad  his  attention  drawn  to  the  prin- 
ciple of  continuity  by  observing  the  very  slow  gradations  of  pro- 
g^ress  that  were  taking  place  at  that  time  in  the  military  weapons 
of  our  own  country.  Out  of  those  la!>our8  of  his  on  that  Sub-com- 
mittee other  benefits  have  arisen  to  the  country  at  large,  of  which 
it  is  not  my  province  to  speak.  What  I  have  to  sjR'ak  of  is  his 
suggestion,  put  out  with  greati*r  defiuitt*nei*s  in  his  invaluable 
Lecture  on  Primitive  Warfare,  delivered  before  the  United  Service 
Institution,  June  5,  1868  (p,  15),  to  the  effect  that  his  find  at 
Cissbury  furnishes  the  links  which  were  wanting  to  c<»nnect  the 
Palaeolithic  with  the  Neolithic  Celt  types.  Sir  John  Lubboek  * 
and  Mr.  Evans  ^  have  told  us  that  they  do  not  see  their  way 
to  accepting  this  view;  and  Mr.  James  Geikie.  who  holds  that 
the  palaeolithic  deposits  are  of  pre-glacial  and  inter-glacial  age, 
is  almost  necessitated,  ej*  Aifpothesi^  to  repudiate  any  such  transition. 

'  Niit-fon'i  *  Primitiro  BcaiidifuivtA/  Editor*!  lutrod.  p.  J|. 
'  '  Flint  ImplemcnU,*  p.  7>. 
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He  does  so  (pp*  436-438  of  his  work  on  the  Grest  loe  Agrj  n 
language  which  shows  us  that  Colonel  Lane  Fax's  lectnve  jwl  1^ 
ferred  to,  with  its  diagram  No.  1  (printed,  it  is  true,  foe  pnnk 
circulation),  could  not  have  met  his  eye.  CoIoim*1  Luw  Fhi 
paper  will  relate  to  further  explorations  carried  on  ai  Ciwhuy 
during  the  present  year  by  a  Committee  of  the  Anthrpfalififlil 
Institute  with  the  kind  permission  of  Major  Wisdeo,  llie  imtmd 
the  soil.  It  will  raise  more  than  one  large  qaestioii  for  ns  ti 
address  ourselves  to.  I  shall^  when  Culonel  Lane  FoxV  jafm 
comes  before  the  Department,  contribute  towards  it«  lUaeuMm  \ff 
showing  a  number  of  flints  from  Cissbury,  given  me  by  my  fami 
Mr.  Balhird,  of  Broadwater. 

Mr.  Pengelly  will,  on  Monday,  give  lis  an  aocoont  of  tbe  *  At* 
thropological  Discoveries  in  Kent*s  Cavern/  A  more  iBteroitiif 
subject  will  not  often  have  been  tn^ted  in  a  more  iiit«s«£lac 
manner. 

Polynesia  and  Austmlasia  generally  have  alwmy#  baea  aa  i^ 
teresting  field  for  the  anthropologist.  Our  reoeoi  aeqnisiiiM  d 
Fiji  makes  it  doubly  interesting  to  us  just  Dfow ;  and  a  flood  of 
literature  has  burst  forth  upon  us  to  meet  that  intereek 

Professor  Dr.  Carl  £.  Meinicke  is  to  be  heartily  ooqpalBbId 
on  having,  in  the  prei^nt  j^ear,  brought  out  a  work  on  Iba  khaii 
of  the  Pacific  (*  Die  Insein  der  Stillen  Oceans^  eine  geognftutAi 
Monographic/  Erster  Theil,  Melanesien  und  Neuaeelaod,  h^fmf, 
1875),  in  which  he  can,  with  not  unbecoming  pride,  oj  tkal  h/t  k 
still  working  upon  the  same  principles  whieb  guided  bim  navly  iftj 
years  ago  in  the  comiK)sition  of  his  works  on  iha  oooliBial  d 
Australia  and  the  South-Sea  races.  Though  I  poaiaai  Tiuftas tf 
Meioicke*B  works,  I  am  not  as  yet  entirely  in  poaManon  af  al  kit 
views ;  but  so  far  as  I  can  see,  they  are  well  worthy  of  aHaalli^ 
I  do  not  hesitate,  however,  at  all  in  saying  that  tha  nsoal  anpMtail 
oontributioQ  to  the  ethnology  of  Polynessia  whidi  haa  basa  Wtt/^ 
recently  is  the  article  on  that  subject  in  tha  *  CanUmpiafy 
Heview*  for  February  1873,  by  the  Rev.  8.  WbiUnea,  of  Sam^ 
And  I  may  say  that  I  am  not  without  liopm  Ibat  wa  aUB  ll 
favoured  with  some  papers  apon  the  ethnology,  antbropok^,  sal 
future  profspects  of  the  Polynesian  race  by  otha?  panuaa  «Biaad|f 
iiualifted  to  speak  upon  the  subject,  as  having  spent  manr  ptn 
usefully  among  them^  and  on  the  spot     I  observe  tliat  writcfi  aW 


Rave  little  respect  for  most  thing's  else,  and  by  no  means  too  much 
for  themselves,  speak  ^till  with  something-  like  appreciation  of  the 
work  done  in  those  regions  by  the  London  Missionary  Society; 
and  we  here  shall  value  highly  any  pai>erfi  which  we  may  be 
favoured  mth  from  men  who  have  had  such  long  and  euch  favour- 
able opportunities  for  forming  opinions  on  matters  which  touch 
at  once  our  national  and  our  scientific  responsibilities. 

What  question  can  lie  of  closer  concernment  than  that  of  the 
poasibility  of  rescuing  tlie  in  habitants  of  Polynesia  from  tliat 
grail iiul  sliding  into  extinction  which  some  writers  appear  to  ac- 
quiesce in  as  the  natural  fate  of  such  races?  As  a  text  for  our 
diacu^sions  upon  this  subject,  I  will  here  quote  to  the  Department 
a  passage  from  the  continuation  of  Waitz's  *  Anthropologic  *  by 
Dr.  Gcrland— the  author,  be  it  remembered,  of  a  special  Mono- 
graph Uf>on  the  Causes  of  the  Decrease  and  Dying-out  of  Native 
Baoee^  which  appeared  in  i868  ('  ITebcr  das  Aiissterbcn  der  Natur- 
Yolker,'  Leipzig),  and  has  been  often  referred  to  by  writers  on  an- 
thropology since  that  year,  and  is  referred  to  by  himself  in  the 
pikssage  I  now  lay  before  you.  It  runs  thus  ('  Anthropologic  der 
Naturvolker,'  von  Dr,  Theodor  Waitz,  fortgesetzt  von  Dr.  Georg 
Ocrland,  1872,  vol.  ii.  pp,  512,  513):^ — 

'  The  decrease  of  the  Pol)  nesian  populations  is  not  now  going  on 
li  fitfi  as  it  was  in  the  first  half  of  the  century;  it  has  in  some 
localities  entirely  ceased,  whilst  in  others  the  indigeneoug  popula- 
tion is  actually  on  the  increase  *.  From  this  it  is  clear  that  the 
causes  for  tiiai  disappearatioe  of  the  native  races  which  we  discussed 
at  length  in  the  little  book  above  referred  to,  are  now  less  or  no 
laager  operative.  For,  on  the  one  hand,  the  natives  have  adapted 
tlmiedves  more  to  the  influences  of  civilisation ;  they  are  not  io 
amenable  as  they  were  at  first  to  the  action  of  diaeasea,  although 
still  from  time  to  time  have  instances  to  the  contrary  at  the 


*  Bm  'Tiuie«*  of  Satunlfty,  August  U,  1871,*  p.  6,  «her«  the  Nfttiil  ' 
wiilfaig  of  the  C&fiVe«,  UlU  MB, '  we  shjiU  hnre  to  bc^u  clvilutng  the  DAtlirQi  aooiA  d»y, 
W«  1i»d  b«il«r  hnve  begun  with  them  ten  jetn  Ago  At  aoo.oco  stniDg,  tbAii  w*w  %t 
dSidiOOO  i  bat  we  IumI  bettor  bvgio  with  thc^  now  »t  .^50,000  fhnu  Um  ytmn  benoe 
wh9b  tfeij  auj  number  bAlf-»-ni ilium/  Sboe  wriiiug  m  ftbov«  I  buTtt  rftooived 
iKmofb  my  frMod  tb«  Bcr.  W«  Wj^tt  Gtll  *  long  extmcl  horn  m  pAfMr  wntl«n  in 
t&6t,  by  the  &i¥.  A,  W.  Muirmy.  TbU  (mper  fully  ccmfirmj  GcrUnd'i  imxre  reoont 
vWws  M  Io  lbs  propeote  of  the  netlTe  moee,  Mr*  Murrmy,  hftnng  tpent  Ibfij  je*n 
te  Tofyom^  hm  tbo  beei  posible  i%ht  Io  W  Uu^  upoo  it. 
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present  moment  (see,  for  example,  **  Ev.  Miss,  Mjig/'  i  S67,  p. 
Cheever,  295)  [or,  I  may  add,  our  own  recent  infamuUian  m  to  1 
destructive  outbreak  of  measles  in  Fiji] ;  they  haTe  beooine  wm 
able  to  respond  to  tlie  e^orts  to  raise  their  mental  and  monl  0lati> 
than  they  were ;  and,  with  the  advance  of  civiliaatiao,  ikejr  haft 
begun  to  avail  themselves  more  of  the  remedial  agendas  whidi  it 
brings  with  it.  On  the  other  hand,  w©  cannot  iglicMi?  lh«  bfi 
that  the  Europeans  themselves,  in  spite  of  many  important  tip 
eeptions,  have  nevertheless  done  a  very  great  deal  for  the  oalnm 
and  are  always  doing  more  and  mor^  for  them.  Whilai  ia  tka 
matter  the  English  Government  deserves  great  praiBe«  and  wisi^ 
Sir  George  Grey  has  done  more  for  the  Folyneaiana  tiiaa  ahM^ 
any  other  man,  the  missionaries  neverthele^  stand  in  Ube  wmj  (nl 
rank  amongst  the  benefactors  of  these  races,  with  tbejr  nnweariri 
self-sacrifieing  activity;  and  Rnseel  (*' Polynesia/*  ErItnbM  1840)11 
entirely  right  in  Faying  that  all  the  progreas  which  the  VrirmmMia 
have  made  was  really  set  on  foot  by  the  missionaries.  T!i€»y  h^xt 
had  the  greatest  influence  U[K)n  the  civ^isation  of  tltt  naUftv; 
they  have  taken  their  part  and  protected  them  when  they  voaM; 
they  have  further  given  them  the  fast  foothoR  the  n«w  EraA 
object,  motive,  and  meaning  for  their  whole  ejctsteuoe^  of  m\aA 
they  stood  so  much  in  need.  The  Polynesians  haire  often  dicfapri 
to  the  missionaries^  ''If  you  bad  not  come,  we  should  have  periabidr 
and  they  would  have  perished  if  their  country  had  not  been  mH^ 
covered.  The  resources  of  their  physical  life  were  exhanaled;  ani 
they  had  none  of  the  moral  nor  ideal  support  for  the  needa  of  Ikdr 
spiritual  nature  which  they  st(>od  so  urgently  in  need  oC  aa  thif 
had  already  attained  a  grade  of  culture  too  high  to  allow  of  thiir 
living  without  some  support  of  that  kind.  It  it  true  thai  o* 
traneous  circumstances  have  often,  esi^ecially  in  the  ontael,  lMO>n|kt 
almut  their  conversion — as,  for  example,  the  authority  of  thnr 
t^hiefs,  the  force  of  example,  as  also,  on  the  other  liand^  the  oceia- 
fence  of  misfortune,  great  mortality,  the  loss  of  a  liattlip 
which  they  wished  to  make  the  experiment  of  won»htpping  a  n 
(Ruseel,  pp.  885,  390).  And  it  is  aUo  true  that  the  mil 
have  introduced  them  to  an  exceedingly  bigoted  and  oftao  Ittih^ 
elevatcfJ  form  of  Christianity;  but  even  this  baa  lieen  a  fotUiaalt 
circumstance;  for  just  the  comprehensibility,  the  plain  Appid  io 
the  eenaet,  of  this  new  religion  took  bold  of  the  iauffiuiliiia  d 
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these  races*,  and  they  could  take  hold  of  it  with  their  understand- 
ing; and,  howsoever  it  may  have  been  put  before  them,  it  was 
immeasurably  above  the  level  of  heathenism^  and  considerably 
above  that  of  Mahommedanism.  Whatever  the  dogmas  taught 
were,  the  ethics  of  Christianity  were  taught  with  them  ;  and  in 
most  cases  the  missionaries  gave,  at  the  same  time,  in  their  lives 
striking  example!?  of  the  value  of  those  ethics ;  and  the  fact  of 
their  maintenance  and  exemplification  was  the  main  thing.* 

Mr,  Bagehot  has  been  quotetl  by  Mr.  Darwin,  in  his  *  Descent  of 
Man/  ed.  i,  vol.  i.  p,  239,  ed.  2,  p.  182,  ai*  saying  that  *  it  is 
a  curious  fact  that  savages  did  not  formerly  waste  away  before  the 
elissical  nations,  as  they  do  now  before  the  modern  civilised  na- 
tions ;  had  they  done  so  the  old  moralists  would  havg  mused  over 
the  event ;  but  there  is  no  lament  in  any  writer  of  that  period  over 
the  perishing  barbarians.'  On  reading  this  for  the  first,  and  indeed 
§Ot  %  second  time,  I  was  much  impressed  with  its  beauty  and 
originality;  but  beauty  and  originality  do  not  impress  men  |H*r- 
manently  unless  they  be  coupltnl  with  certain  other  qualities.  And 
I  wish  to  remark  upon  this  statement,  first,  that  it  is  exceedingly 
uni^fe  to  argue  from  the  silence  of  any  writer,  ancient  or  modern, 
to  the  non-existence  of  the  non-mentioned  thing.  I  do  not 
recollect  any  mention  in  the  ancient  writers  of  Stonehenge,  nor  can 
I  call  to  mind  at  this  moment  any  catalogue  of  the  vocabularies  of 
the  Cimbri  and  Teutones,  of  the  Ligures  and  Iberians,  with  whom 
the  ancients  were  brought  into  prolonged  contact.  These  little 
amissions  are  much  to  be  regretted,  as,  if  they  had  been  filled  up, 
a  great  many  very  interesting  problems  would  thus  have  been 
sctthni  for  us  which  we  have  not  as  j'ct  settled  for  ourselves.  But 
tjtesc  omissions  do  not  justify  us  in  thinking  that  Stonehenge  is  an 
enaction  of  post- Roman  times,  nor  in  holding  that  any  of  the 
strange  races  mentioned  were  devoid  of  a  language.  And,  secondly, 
wbmt  we  know  of  the  classical  nations  dates  from  a  time  when  the 
^mercilCM  bronze'  had  begun  to  give  way  to  the  'dark  gleaming' 
steel.  But  long  before  the  displacement  of  bronze  weapons  by  iron 
ones,  the  bronze  had  had  abundant  time  to  displace  both  st^ne 
wnpons  and  the  people  who  used  them.  And  it  is  plain  enough  to 
•oggwt  that  one  reason  why  the  old  moralists  did  not  muse  over 
the  dtsoppeanmce  of  the  aboriginal  races  lies  in  the  fact  that  these 
noes  had  neither  a  contemporary  Homer  to  sing  their  history,  nor 
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an  Evans  to  interpret  tlieir  weapons  after  their  exlinctioo.  Tfc#  • 
actual  Homeric  poeras  deal  with  a  region  thickly  peopled  Mid  liMf 
subdued  by  a  Greek-speaking  metal-UBing'  race.  Rhod^  ftod  OfW 
were  as  different  then  from  what  Fiji  and  New  Otiiilea  are  msm^  m 
Merion  and  Idomeneus  are  from  Thakombau  and  Rauparahu.  fkn, 
thirdly,  let  ue  askj  as  the  philosophers  did  with  regard  ta  the  &4 
and  its  weight  in  and  out  of  the  bucket  of  wat^er.  Are  the  tmk 
about  which  we  are  to  inquire  really  fact«  ?  Now  I  mm  oof  goiaf 
to  plunge  into  the  excursuseg  appended  t^  editions  of  Hcndcihii^ 
nor  to  discuss  the  history  of  the  Minyae,  or  of  any  o4bar  Ii09  rf 
which  we  know  as  little.  But  I  will  just  quote  a  hw  Tereet  frMs 
beautiful  passage  in  Job  wliich  appear  to  me  t'O  ^ve  m  oms 
a  description  of  a  barbarous  race  perishing  and  outcast,  ae  inoU  be 
given  now  by  a  poetical  observer  in  Aostnalia  or  CaliliMMa 
Speaking  of  such  a  race  the  poet  says  : — 

•  For  want  and  famine  they  were  solitary,  fleetog  into  th*  wiUcr* 
niess  in  former  time  desolate  and  waste.  Who  cut  Qp  maUowi  kf 
the  bushes,  and  juniper  roots  for  their  meat.  They  wwe  drif« 
forth  from  among  men,  (they  cried  after  them  a«  after  a  Uiirf 
dwell  in  the  cliffs  of  tlie  valleys,  in  caves  of  the  earthy  and 
the  rocks.  Among  the  bushes  they  brayed  ;  under  the  oetlka 
were  gathered  together.  They  were  children  of  fools^  yea,  ebildrra 
of  base  men :  they  were  viler  than  the  earth*  (Job,  chaiu  in. 
ver,  3-8). 

I  opine  that  these  unhappy  savagee  moat  have  'WMHitd  awij* 
under  these  conditions,  and  tliat  there  is  no  need,  with  such  artiiil 
rerae  caume  at  hand,  to  postulate  the  working  of  any  '  niynt^ric^i* 
agency,  any  inscrutable  poisonous  action  'of  the  breuth  oV  ciTiliia- 
tiou.  What  is  mysterious  to  me  is  not  ciiri1i»itioo«  but  tlie  hd 
that  people  who  are  in  relation  with  it  do  not  act  up  to  its  Iwhnii 
And  wliat  is  the  mystery  to  me  is  not  how  an  epidemie  Oftt 
when  introduced  amongst  helpless  Polynesian^  work  baYE«,  bet 
how  it  is  that  epidemics  should  be  allowed  to  do  so  lii*re  in  Eai^laal 
from  time  to  time.  Wc  are  but  some  four  yean  away  tnsm  Ifct 
last  small-pox  epidemic,  of  the  management,  or  rather  niimaiMfN 
ment,  of  which  I  had  myself  some  little  op{»ortuniiy  of  tekb; 
stock  ;  and  what  we  saw  then  in  England  renders  it  a  little 
fiaous  to  search  for  recondite  causes  to  account  for 
oottntriea  without  Local  Boards*     You  owe  mtieh  in  Briilol  U 
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your  able,  energetic^  and  eminentlj  suecessfal  oflScer  of  health, 
Dr.  David  Daviee.  I  hope  he  may  favoar  ns  with  his  views  upon 
this  very  intereeting  subject^  and  may,  knowing,  as  he  well  does, 
how  much  energ)^  and  knowledge  is  required  for  the  reduction  of 
a  rate  of  mortality,  tell  us  how  much  wickedness^  perversity,  and 
ignorance  ia  neoenary  for  increasing  such  a  rate,  whether  in 
Great  or  in  Greater  Britain.  I  think  that  he  will  tell  us  that  what 
is  mysterious  is  not  the  power  of  the  principles  of  action  I  have 
jufjt  mentioned,  but  the  toleration  of  them.  Such,  at  least,  are  my 
yUfwnK 

We  have  several  philological  papers  promised  us.  Amongst  them 
will  be  one  by  the  Rev.  John  Earle,  who  is  known  to  you  in  this 
neighbourhood  as  living  near  Bath,  and  who  is  known  to  people 
not  80  pleasantly  situated  on  the  earth's  surface  as  you  are,  as  the 
Author  of  a  Handbook  of  the  English  tongue.  I  shall,  as  he  will 
he  present  hereafter  to  speak  on  philology,  s|jare  myself  and  you 
the  trouble  of  any  remarks  on  that  truly  natural  science^  observing 
merely  that  Dr.  Farrar^  and  Professor  HackeP  are  b*)th  agreed 
npon  one  point,  namely  that  the  adoption  of  natural-history 
methods  by  the  students  of  languages  has  opened  up  for  them 
m  fresh  career  of  importance  and  intej'est  and  usefulness, 

Soroeraetshire  is  not  without  its  historian  i  and  the  poesibility  of 
Ills  coming  renders  it  unadvisable  for  me  to  eay  anything  now  as  to 
the  relation  of  history  to  our  subject  upon  the  present  occa;$ion* 


'  Smoe  I  wrote  m  i^bore,  we  have  rec«iv«xl  the  news  of  th«  murder  of  ComnKMlore 
GoodeooQ^h  »l  SAntu  Cruz.  Commodore  GoQd«tiou^fa  wu  odo  of  tliofta  j»cr»oiii  to 
bBV«  miti  wkom  makm  a  mma  feel  hiin«alf  diitinctly  the  butUr  for  his  interviowa  amd 
fnterooane.  Hd  wm  not  ooly  m  tjfiicd  retnrMeiitatiire  of  what  li  emWml  '^inn«d 
SdoDoe/  b«  noi  only  primeMc  i  th«  eye  to  watch  and  the  luiu  to  itrtk*,  hs|)|]il>  «u 
oomaioii  in  our  two  aemoesi  but  h«  added  to  aU  this  a  cu1tiv]ation  and  ivAiMmeiit 
duly  let  ibrtli  and  typified  by  mamuen  which  wete 

'not  idle  hot  the  fridl 
Of  loyal  natuf^  and  of  noblo  miiid/ 

[  wodd/aa  il  baa  bam  foreibty  pliraeed^  in  which  «ttrh  a  man 
I  hh  pow«r  fur  good,  tbmugh  the  act  of  what  VVanljwurth 

*  A  aarag^  loaihiome»  Tet^fol,  and  impure,* 

Sifll  Corfe  CaiUe  ia  near  enough  to  Brivtol  to  pivirent  tu  from  Corgettting  that  we  ouf* 
aeltea  were  Oboe  a«  tr««oheroui  and  mnrderiuo  m  the  modern  Papuaiie,  and  that  Um 
thaa  900  yean  ago.    If  we  have  tni)»cMVod,  there  la  hope  for  them. 

*  Farrar  on  the  *  Growth  of  iAuguage/  pp,  17*  id,  *  Jounukl  of  Fliilology«*  fS^S, 

*  Hackeli  '  Anthropogefiie/  1B74,  p*  j6l. 
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If»  however,  the  Department  can  find  time  to  listen  to  i 
time,  I  shall  be  glad  to  read  a  short  pa|ier  myself  opoti  Iku  toj 
subject,  mainly  in  the  hope  of  getting  Mr.  Freeman  to  afnak  ii|hi 
it  also. 

I  come  now  (perhaps  1  should  have  come  before)  to  tiie  ooMJdff 
ation  of  the  subject  of  craniology  and  craniography*  Of  Ibe  nlui 
of  the  entirety  of  the  physical  history  of  a  race  them  ia  mo  4|ih^ 
lion;  but  two  very  widely  opposed  views  exiBl  as  to  tlie  valai 
of  skull-measnring  to  the  ethnographer.  According^  to  the  vicfwi  d 
one  school,  craniography  and  ethnography  are  all  but  oo»¥crtiMi 
terms  ;  another  set  of  teachers  insist  upon  the  gn!at  width  of  tk 
limits  within  which  normal  human  crania  from  one  mnd  tlie  aw 
race  may  oscillate,  and  upon  the  small  value  which,  imdcr  mdk 
circumstances^  we  can  attach  to  differencea  expressed  in  lalfa 
of  inches  or  even  of  centimetres.  As  usoal,  the  truth  will  wA  b# 
found  to  lie  in  either  extreme  view*  For  the  proper  peribnner 
of  a  craniographic  estimation,  two  very  different  pmceaeeaftre  mmt- 
sary  :  one  is  the  carrying  out  and  recording  a  number  ct  mmmm* 
ments;  the  other  is  the  artistic  appreciation  of  the  gtsnil 
impressions  as  to  contour  and  tyjM*  which  the  survey  of  a  mmt 
of  skulls  produces  upon  one.  I  have  often  thought  that  the  work  4 
conducting  an  examination  for  a  scholarship  or  fellowship  it 
similarly  dependent,  when  it  is  properly  carried  out*  upon 
employment  of  two  methods — one  being  the  qratem  of 
the  other  that  of  getting  a  general  imprest^ion  as  to  the  ftmrt 
of  the  several  caDdidat4.'s  ;  and  I  would  iviab  to  be  undenlood  to 
mean  by  this  illustration  not  only  that  the  two  Unas  of  inqttttj  aft 
both  dependent  upon  the  combination  and  eounterebecking  of  twti 
different  methods,  but  also  that  their  rc>sults,  like  the  reenlta of  sooir 
other  human  investigations,  must  not  be  always,  even  though  thtf 
may  be  sometimes,  considered  to  be  free  from  all  and  any  need  fcr 
qualification.  Persons  like  M.  Broca  and  Professor  Aeby»  wW 
have  carried  out  the  most  extensive  seriee  of  m^iaurenienla»  m 
not  the  persons  who  express  themselves  in  the  strongesl  l^imnBgi 
as  to  craniography  being  the  universal  solvent  in  ethnogrmphy  or 
anthropology.  Aeby,  for  example,  in  his  '  SchiidelfonneB  im 
Menschen  und  der  Aflen/  1867,  p.  61,  says; — '  Aus  dsm  j 
g^ht  hervor,  daaa  die  Stellung  der  Anthropologie  gig«nnWr 
8cliadelformen  eine  ansserordentlich  schwierige  ist;'  nnd  the  fcr> 
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Btual  contradiction  of  the  results  of  the  sk all-measurements  carried 
oat  by  others,  which  his  paper  (published  in  last  year's  *Archiv 
fur  Anthropologie,'  pp.  i2»  14,  20)  abounds  in,  furnishes  a  practical 
(XMnmentar)''  upim  the  just  quoted  words.  And  Br  oca's  words  are 
espeoially  worth  quoting,  from  the  *  Bulletin  de  la  Soei<5t^  d'An- 
thropologie  de  Paris/ Nov,  6,  1873, rp,  824: — 'Dans  letat  actuel 
de  noB  connaiesanoes  la  eraniologie  ne  pent  avoir  la  pretention  de 
voler  de  ses  propree  ailes,  et  de  substltuer  ses  diogrnosties  aux 
notions  foumies  par  Fethnologie  et  par  rarcheolo^ne.' 

I  would  %^cnture  to  t»ay  that  the  way  in  which  a  person  with  the 
oommand  of  a  conaiderable  number  of  skulls  procured  from  some 
one  district  in  modem  times,  or  from  some  one  kind  of  tumulus  or 
eapulchre  in  prehisrtoric  times,  would  naturally  address  himself  to  the 
work  of  arranging  them  in  a  museum,  furnishes  us  with  a  concrete 
Woftration  of  the  true  limits  of  craniog^raphy.  I  say  *a  person 
with  the  command  of  a  considerable  number  of  skulls  ;*  for,  valuable 
as  a  single  skull  may  be,  and  often  is,  as  furnishing  the  missing 
link  in  a  gradational  series,  one  or  two  skulls  by  themselves  do  not 
jostify  US  (except  in  rare  instances,  which  I  will  hereinafter  specify) 
in  predicating  anything  as  to  their  nationality.  Greater  rashness 
has  never  been  shown,  even  in  a  realm  of  science  in  which  rashness 
has  only  recently  been  proceeded  against  under  an  Alien  Act,  than  in 
certain  spculations  as  to  the  immigration  of  races  into  various 
corners  of  the  world,  based  upon  the  casual  discovery  in  such  places 
of  single  skulls,  which  skulls  were*  identified,  on  the  ground  of  their 
individual  characters,  as  having  belonged  to  raced  shown  on  no 
other  evidence  to  have  ever  set  foot  there. 

It  is»  of  course,  possible  enough  for  a  skilled  cmniographer  to  be 
right  in  referring  even  a  single  skull  to  some  particular  nationality; 

,  Australian  or  an  Eskimo,  or  an  Andamaneee  might  be  so  referred 

th  some  conBdenoe;  but  all  such  suoce^es  should  be  recorded 
with  the  reservation  suggested  by  the  words,  mii  eorum  qui  peri- 
wrmni  t  and  by  the  English  line»  *  the  many  fail,  the  one  succeeds,* 
They  are  the  shots  which  have  hit,  and  have  l^een  recorded.  Bat 
if  it  is  unsafe  to  base  any  ethnographic  conclusions  upon  the  ex- 
amination of  one  or  two  skulls,  it  is  not  so  when  we  can  examine 
aliout  ten  times  as  many — ten,  that  is  to  say,  or  twenty,  the 
locality  and  the  dates  of  which  are  known  as  certain  4uantities*  A 
craniographer  thus  fortunate  oaet«  bis  eye  over  the  entire  series^ 
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and  selects  from  it  one  or  more  which  corraipoiid  to  one  af  { 
^eat  tjpe^  based  by  RetziuB  not  merely  upon  oonsid^sim  of  pt^ 
portionate  leDgths  and  breadths,  but  also  upon  the  arti^c  an«o- 
sideratioDS  of  type,  curve,  and  contour.  He  menitires  th*  »kiilU 
thus  selected,  and  so  fyrnishes  himself  with  a  elieck  whidi  ef^a 
the  most  practised  eye  cannot  safely  dispense  with.  He  thto  pfi>. 
ceeds  to  satisfy  himself  as  to  whether  the  entire  series  is  rdeiiUe 
t<»  one  alone  of  the  two  great  typical  forms  of  Brachjroephaljr  or 
Doliehocephaly,  or  whether  both  types  are  represifot^d  iti  ii^  and  if 
so,  in  what  proportions  and  with  what  admixture  of  tniemmbtk 
forms.  With  a  number  of  Peruvian,  or,  indeed,  of  Wssleni 
American  skulls  generally,  of  AuKtraliaUi  of  'nismaoiaa,  of  Udiiik 
of  Vcddah,  of  Andarftanese  crania  before  him,  the  erani^jgmihtf 
would  nearly  always,  setting  aside  a  few  abnonnaUy  mbiCfiirt 
(which  are  frequently  morbid)  s^jecimeng,  refer  tlieiii  ftll  to  ens 
single  type  ^ 

Matters  would  be  very  different  when  the  eraniograipher  flmf  ♦» 
deal  with  a  mixed  race  like  our  own,  or  like  the  populA^cHs  of 
Switzerland,  the  investigation  into  the  craniology  of  wMek  Iss 
resulted  in  the  production  of  the  invaluable  *  Crania  HeiwlMai*«r 
His  and  Riitinieyer.  At  once,  upon  the  tirst  insiiectiou  f^tmwetimt^ 
crania,  or,  indeed,  of  heads,  from  sueh  a  race,  it  is  evident  thai  9cmm 
are  referable  t^  one,  some  to  another,  of  one,  two,  or  tkree  Ifjiak 
forms^  and  that  a  residue  remains  whose  existence  and  eluMMlB 
is  perhaps  explained  and  expressed  by  calling  them  ^  MteehfeniMB.* 
Then  arises  a  most  interesting  question — Haa  the  result  of  iato* 
ci'ossing  been  such  as  to  give  a  preponderance  to  theee  *MiBk* 
formen?*  or  has  it  not  rather  been  such  as  in  the  ttltimate  rnsfti 
whilst  still  testified  t-o  by  the  presence  of  intermediating  and  ialer- 
conneeting  links,  to  have  left  the  originally  distinct  forms  ilill  ia 


'  It  !■  sot  by  Aoy  moiiii  entirelj  correct  to  nay  thAi  llMtv  \m  hq  ▼■fiaty  tlBvivlii 
smoQg  m&n  nving  In  iaciUted  Mvnge  purity*  llio  ^ood  peofilt  of  BuJae  wb«,  w^m 
lb«y  Artt  nw  t)i«iii«  tti«l  tA\  the  Boibkin  in  a  regfmwti  bmq^lkl  up  lo  tki  KUat  ■ 
1813  by  the  RttxBums  were  m  Hkti  lo  eacb  otb«r  m  tmis,  Ibimd,  im  %km  mmm  ^  « 
few  weeks,  ibat  tbey  could  dUtinguwb  tbem  readily  ftnd  iliAf|ily  MMraflk  (•■•  ft^fl^ 
*  CntfiU  GertiumbMi  Oooid/  p.  a  ;  *  Arcblv  fQr  AnUmTp/  v*  fu  4$$^  1^7 1)*  Ami  ml 
tuitiimlMAii  eiioti  m  Mr.  Betes,  pmotiaed  m  the  diserimfiuitioB  «f  toal«|glail  iM^gmmk, 
mgffma  tbeneelvee  e«  iiruck  retber  with  the  eraoiuit  of  mtUlceiieM  lIlMi  villi  IkiA  ^ 
liken—  wbiob  pre? eHi  emoiigst  eeve^  triboi  of  the  gTeetert  iloiplieily  of  lUk  •mA  1^ 
Boet  enlife  freedom  from  croeiiiiir  with  other  recei.  But  tlieet 
the  Uviviff  hemii,  not  to  tlie  dkttlk. 
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met  King  like  their  original  inclependenee,  and  in  the  possei^sion  of 
m  onoverwhelnaed  numerical  representation  ?  The  latter  of  these  two 
Itemative  poeaibilities  is  certainly  oftea  to  he  seen  realised  within 
:he  limits  of  a  modern  so-called  'English*  or  so-called  *  British  'family; 
His  has  laid  this  down  as  being  the  result  of  the  investigations 
mentioned  into  the  Ethnology  of  Switzerland,  At  the  same  time 
k  of  cardinal  importance  to  note  that  His  has  recorded,  though  only 
footnote,  that  the  skulls  which  combine  the  characters  of  his 
o  best-delined  types,  the  'Sion-Typus*  to  wit,  and  the  ^Disentis- 
ypaSyMn  the  *Misch form/  which  he  calls  *  Sion-Disentia  Misch- 
ing«*/  are  the  most  capacious  of  the  entire  series  of  the  *  Crania 
elvetica,*  exceeding,  not  by  their  maximum  only,  but  by  their 
BiTUge  capacity  also,  the  corresponding  capacities  of  every  one  of 
e  j'ure  Swiss  types*.  IntercrossiDg,  therefore,  is  an  agency  which 
one  set  of  cases  may  operate  in  the  way  of  enhancing  individual 
Intion,  whilst  in  another  it  so  divides  its  influence  as  to  allow  of 
le  maintenance  of  two  types  in  their  distinctness.  Both  these 
f^nits  are  of  equal  biological,  the  lotter  is  of  pre-eminent  archaeo- 
o^cal  interest.  Retzius*  was  of  opinion,  and,  with  a  few  qualili- 
EAtiong,  I  think,  more  recent  Swedish  Ethnologists  would  agree, 
bai  the  modern  dolichocephalic  Swedish  cranium  was  very  closely 
died  to,  if  not  an  exact  reproduction  of  the  Swedish  cranium  of 
>he  Stone  Period ;  and  Virchow  ^  holds  that  the  modem  hrachy- 
■pbalic  Danish  skull  is  similarly  related  to  the  Danitih  skull  of  the 
mme  period.  There  can  be  no  doubt  that  the  Swedish  cninium  is 
mrj  closely  similar  indeed  to  the  Anglo-Saxon;  and  the  skulls 
still  conform  to  that  type  amongst  us  will  be  by  most  men 
to  be  the  legitimate  representatives  of  the  follow^ers  of 
engest  and  Horsa^  just  as  the  modern  Swedes^  whoee  country  has 
less  subjected  to  disturbing  ageneieay  must  Ijc  held  to  be  the 
descendants  of  the  original  oooapiers  of  their  soil.  I  am  in- 
to think  that  the  permMeDce  of  the  brachy cephalic  ^tock  antl 
]>c  in  Denmark  haa  also  its  bearing  upon  the  Ethnography  of  this 
^tmiry.  In  the  Round-Barrow  or  Bronze  Period  in  this  country, 
b  spheroidal  crania  (that  is  to  say,  crania  of  a  totally  different 

*  Bm  Dr.  B«cldiK»,  *M«ioi.  Soo«  Antb.  LoncL'  liL  p.  551 ;  Uutb,  p.  joH,  1^75;  D. 
|rUM«ii.  dt  Brt^^,  '  tUoei  of  ilie  Old  World;  p.  j8o;  »nil  Hb.    CnmiA  Helveiioi/ 
Etlinaio|{i0clk«  Scluif  tsD^'  p.  7. 

Aicliiv  Hkt  AiiblifviH^ugic/  Iv.  pp.  71  mod  So. 


892 


ADDRESS   ON  ANTUBOPQLOOT, 


shape  and  type  from  those  which  are  found  in  exclqsii^ 
sion  of  the  older  and  longer  barrows)  are  fotiiMl  in  gfuit  ali^l- 
ance,  sometimes,  as  in  the  Souths  in  exclusive  poeeetsaoa  of  tke 
sepulchre,  sometimes  in  company,  as  in  the  North,  with  draUt  tt 
the  older  type.  The  skulls  are  often  strikingly  like  ihom  of  lb 
same  type  from  the  Danish  tumuli.  On  this  coincidenee  I  AtmU 
not  st^ke  much^  were  it  not  continued  by  other  indtc^tioQa.  Awi 
foremost  amongst  these  indications  I  should  place  the  fiMi  of  iW 
*  Tree-interments/  as  they  have  been  called  (intermenta^  Umi  m 
in  coffins  made  out  of  the  trunk  of  a  tree),  of  thi»  oouu trf ,  and  •( 
Denmark,  being  so  closely  alike.  The  well-known  monoxyiic  cA 
from  Gristhorpe  contained,  together  with  other  reli<»  doeeljr  oohr 
to  the  reh*c8  found  at  Treenlioi,  in  South  Jutland,  in  a  d&ibr 
coffin,  a  skull  which,  as  I  can  testify  from  a  csast  given  me  hj  m 
friend  Mr,  H.  S.  Harland,  might  very  well  paas  for  that  «f  i 
brachycephalic  Dane  of  the  Neolithic  period.  Canon  Gfwraweil 
discovered  a  similar  monoxylic  coffin  at  Skipton,  in  Vorkshirr;  aad 
two  others  have  l)een  recorded  from  the  same  county — one  from  tW 
neighbourhood  of  Driffield,  the  other  from  that  of  Tbomboiwafk 
Evidence,  again,  is  drawn  from  Col.  Lane  Fos*8  opinion  Ikil  tk» 
earthworks  which  form  sueh  striking  objecta  for  inquiry  hmt  aal 
there  on  the  East-Riding  Wolds  must>  considering  that  tliieaTtW 
war  has  been  the  same  in  its  broad  features  in  all  ages,  hnii^  brca 
thrown  up  by  an  invading  force  advancing  from  the  eaat  rea^  ?!•• 
we  do  know  that  England  was  not  only  made  England  by  ODBt* 
gration  from  that  corner  or  angle  where  the  Cimbriis  F^aotfak 
joins  the  mainland,  but  that  long  after  that  change  of  ber  wamt 
this  country  was  sueeessfuUy  invaded  from  that  Peninsula  itetf. 
And  what  Swegen  and  Cnut  did  some  four  hundred  and  fifty  ftmn 
after  the  time  of  llcngis^t  and  Horsa,  it  is  not  nnrenaoankilt  la 
suppose  other  warriors  and  other  tribes  from  the  same  ioodiiy  mj 
have  done  perhaps  twice  or  thrice  as  many  eenturica  further  Uwek  ta 
time  than  the  Saxon  Conquest.  The  huge  proporii>oni  gf  the 
Cimbri,  Teutones,  and  Ambrone^  are  just  what  the  ak^^eiooa  of  tht 
British  Round*Barrow  folk  enable  ua  now  to  reprodnoe  for  oor^ 
aelvesw  It  is  much  to  be  regretted  that  from  tlie  va«t  dnii^lai  <f 
Aquae  Sextiae  and  V^ercellae,  no  relics  have  been 
might  have  enabled  us  to  say  whether  Boiorix  and  hta  i 
had  the  cephalic  proportions  of  Neolithic  BaoWi  or  tkoat  vtrr 


iffereTit  eontoars  which  we  are  familiar  with  from  Saxon  graves 
throughout  England^  and  from  the  so-called  *  Danes'  graves*  of 
Yorkshire.  Whatever  mig-ht  be  the  result  of  such  a  discovery  and 
soch  a  eoniparisoD,  I  think  it  would  in  neither  event  justify  the 
application  of  the  term  *  Kymric'  to  the  particular  form  of  skull  to 
which  Retzius  and  Broca  have  assigned  it. 

Some  years  ago  I  noticed  the  absence  of  the  brachycephalic 
British  type  of  skull  from  an  extensive  series  of  Romano-British 
gkulls  which  had  eorae  into  my  bands  ;  and  eul>sequeutly  to  my 
doing  this,  Canon  Green  well  pointed  out  to  me  that  such  skulls 
as  we  had  from  late  Keltic  cemeteries,  belonging  to  the  com- 
paratively short  period  which  elapsed  between  the  end  of  the 
Bronze  Period  and  the  establishmeiit  of  Roman  rule  in  Great 
Britain,  seemed  to  have  reverted  mostly  to  the  prae^Bronze  dolicho- 
cepbalie  type.  This  latter  type^  the  *  kumbecephalic  type  *  of 
Professor  Daniel  Wilson,  manifests  a  singular  vitality^  as  the  late 
«fid  much  lamented  Professor  Phillips  jiointed  out  long  ago  at  a 
MMtiog  of  this  Association  held  at  Swansea — the  dark-hatred 
fwietj,  which  is  very  ordinarily  the  longer-headed  and  the  shorter- 
statured  variety  of  our  countrymen,  being  represented  in  very  great 
abundance  in  those  regions  of  England  which  can  be  shown,  by 
irre&agnble  and  multifold  evidence^  to  have  been  most  thoroughly 
permeated,  imbibed,  and  metamorphosed  by  the  infusion  of  Saxons 
and  Panes,  in  the  districts,  to  wit,  of  Derby,  Leicester,  Stamford, 
and  Loughborough.  How,  and  in  what  way.  this  type  of  man — 
mie  to  which  some  of  the  most  valuable  men  now  bearing  the  name 
of  Englishmen,  which  they  once  abhorred,  belong — has  contrived  to 
fcasaert  itself  we  may,  if  I  am  rightly  informed,  hear  some  dts- 
oimioEi  in  this  department.  Before  leaving  this  part  of  my  subject 
I  woidd  »ay  that  the  Danish  ty]>e  of  head  still  survives  amongst 

J  but  it  is  to  my  thinking  not  by  any  means  so  common,  at 
in  the  Midland  counties^  as  the  dark-haired  type  of  which  we 
have  just  been  8[>eaking.  And  I  would  add  that  I  ho[Hs  I  may 
find  that  the  viewg  which  I  have  here  hinted  at  will  be  found  U> 
be  in  accord  with  the  extensive  researches  of  Dr.  Beddoe,  a  ger  tle- 
tnao  who  worthily  represents  and  upholds  the  interests  of  Anthro* 
pology  in  this  city,  the  city  of  Prichard,  and  who  is  considered  to  be 
more  or  less  disqualified  for  occupying  the  post  which  I  now  hold, 
fiainly  from  the  fact  that  he  has  occupied  it  before,  and  that  the 
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riileB  of  the   BritisH  Association,  like  the  laws  of  Eagbad,  htn 
more  or  less  of  an  abhorrence  of  porpvtiutios. 

The  largest  result  which  eraniometry  ftnd  eabage  of  tkulb  hstt 
attained  h,  to  my  thinking,  the  demonBtratioo  of  the  feUowiflf 
facts,  viz.,  first,  that  the  cubical  contents  of  maaj  slculh  frun  llit 
earliest  sepultures  from  which  we  have  any  skulb  At  »il,  aiv  li^ 
considerably  than  the  average  cubical  contenta  of  moduli  EitPa|Mti 
skulls ;  and  secondly,  that  the  female  skulls  of  tlioae  tiniai  dU  ist 
contrast  to  that  disadvantage  with  the  skulls  of  thtir  oult  coo- 
temporaries  which  the  average  female  skulls  of  modem  d^ji  da, 
when  subjected  to  a  similar  eomparisoD  ^  Dr.  Thuruua  4^ 
monstrated  the  formef  of  these  facts,  as  regards  the  ficaUi  Cron  Ik 
Long  and  the  Bound  Barrows  of  Wiltshire,  in  tbe  Mfmoifs  of  tk 
London  Anthropological  Society  for  1865 ;  and  tbe  DAiiMi  if  Ls 
Eyzies  and  Cro-Magnon^  and  of  tbe  Caveme  de  rUaoiiiift  llirti 
to  which  we  may  add  that  of  Solutr^i  remind  us  that  tJtm  flnil  «f 
these  facts  has  been  confirmed,  and  the  aeoood  both  inilkatidairf 
abundantly  commented  upon  by  M.  Brooa. 

The  impression  which  these  &ct8  make  npoii  om^  wbra  tm 
first  comes  to  realise  them,  is  closely  similar  to  tbat  wUdi  k  mdi 
by  the  first  realisation  to  the  aiind  of  the  esisteooe  of  m  nikln|Miil 
Flora  in  Greenland  in  Miocene  times.  All  €fw  ttfftwripatJMiff  an 
precisely  reversed^  and  in  each  case  by  a  weight  of  demoutatiM 
equiviilont  to  such  a  work ;  there  is  no  poi>5ibil]ty  in  eilhir  CMi 
of  any  mistake;  and  we  acknowledge  that  all  thai  wt  Ittd  ^ 
]>ected  is  absent^  and  that  where  we  had  looked  for  pomiy  nd 
pinching  there  %ve  come  upon  luxuriant  and  cxubemit  gi^tk 
The  comparisons  we  draw  in  either  case  between  the  pMt  aftdtkl 
present  are  not  wholly  to  the  advantage  of  the  latter :  atjll  mA 
are  the  facts.  Philologists  will  thank  me  for  remtndin^  thtm  rf 
Mr*  Chttuncy  Wright^s  brilliant  migge^tions  iliat  the  lafge  nlitift 
size  of  brain  to  body  which  distinguishes,  and  atwajra.  so  Gtf  as  «t 
know,  has  distinguished  the  human  speciee  ae  comparrd  mtk  tkr 
8i>ecies  most  nearly  related  to  it,  nuiy  be  explained  by  the  jmpi^ 
logieal  tenet  that  the  smallest  proficiency  in  the  faculiy  of  laagvi^ 


*  Tbt  iiab«f|tiaUty  of  the  male  «iid  r#xtubl9  skuB*  fa  tbo  lav  diOtil  nf  m^K^ 
rAO«i  wu  pdnted  out  i*  loDg  Ago  m  1845,  by  Bcfl^tts  la  MOlW**  'AivUf /  ^  S^  ^ 
WM  txiuiuxfiited  ttpgin  by  Ha«chkcv  uf  Jma.  i&  hii  *  8^1ld4,  Him  ad  8^^'  ff^ 
48-^51,  in  1S54, 
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may  *  require  more  brain  power  than  the  greatest  in  any  other 
direction/  and  that  *  we  do  not  know  and  have  no  means  of  know- 
ing what  is  the  quantity  of  intellectual  power  as  measured  by  brains 
which  even  the  simplest  use  of  lang-uagc  requires  ^.* 

And  for  the  explanation  of  the  pre  .eminently  larg^  size  of  the 
braina  of  these  particular  representatives  of  our  species^  the  tenants 
of  prehistoric  sepulchres,  we  have  to  hear  in  mind,  first,  that  they 
were,  as  the  small ness  of  their  numbers  and  the  largeness  of  the 
tumuli  lodging  them  may  be  taken  to  prove,  the  chiefs  of  their 
tribes ;  and,  secondly^  that  modem  savages  have  been  kno\ini^  and 
prehistoric  savages  may  therefore  be  supposed,  to  have  occasionally 
elected  their  chiefs  to  their  chieftainships  npon  grounds  furnished 
by  their  superior  fitness  for  such  posts — ^that  is  to  say,  for  their 
superior  energy  and  ability.  Some  persons  may  find  it  difficult  to 
believe  this,  though  such  facts  are  deposed  to  by  most  thoroughly 
trustworthy  travellers,  such  as  Baron  Ostcn  Sacken  (referred  to  by 
Von  Baer,  in  the  '  Report'  of  the  famous  Anthropological  Congress 
at  Gottingen  in  i86i,  p,  23),  And  they  may  object  to  accepting 
it^  for,  among  other  reasons,  this  reason — to  wit^  that  Mr.  Galton 
hftd  abowA  as  in  his  *  Men  of  Science,  their  Nature  and  Nurture,' 
p.  98,  that  men  of  great  energy  and  activity  (that  is  to  say,  just 
tilt  tmry  men  fitted  to  act  as  leaders  of  and  to  commend  them* 
flelvea  to  savages  ^)  have  ordinarily  smaller-sized  heads  than  men 
pOBseaeed  of  intellectual  power  dissociated  from  those  qualities, 

^le  objection  I  specify,  as  well  as  those  which  I  allude  to,  may 
luive  too  much  weight  assigned  to  them  ;  but  we  can  waive  this 
discussion  and  put  our  feet  on  firm  ground  when  we  say  that  in  all 
savage  eommunities  the  chiefs  have  a  larger  share  of  food  and 
olber  comforts,  such  as  there  are  in  savage  life,  and  have  conse- 
queiitly  better  and  larger  frames — or,  as  the  Rev.  S.  Whitmee  putt 
it  (A.  e,),  when  ob6er\*ing  on  the  fact  as  noticed  by  him  in  Polynesia, 
a  more  *  portly  bearing:  This  (whicfai  as  the  size  of  the  brain 
i  withlii  certain  proportions  with  the  increase  of  the  size  of 


tW  faibllofrmpber  will  thank  in*  dso  tot  ftAntADg  oul  to  him  thsl  the  importuil 
bi  Iha  *  North' Ajucrioiti  Bevivw/  for  October,  1870^  p.  195,  from  which  t 
We  jt»t  quoted  hu  eolaally  «»Mped  the  wooderf^Ujr  exh*ttetiir«  nmmreh  uf  Dr. 
yts  C«e  hk  '  Dirwiti'eabe  TbeoHe,*  1875). 

I  liilBr«itiog  mntl  InAtroetiTe  etory  In  iQtieii»lSoa  of  the  kind  of  qiialtUQi  which 
^  teooQiiiMiicl  «  lu&rf  to  nvajgtm,  !«  uM  ui  hy  Sir  B«rtle  IVefe  in  bit  {ittiniihlet* 
r  eulted  U*  *U  foniM  of  CivUisjktioa,*  p|>.  11-14. 
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the  body,  is  a  mat^^riul  fact  in  every  sense)  has  l»et*n  tpsliM  CTi 
a  multitude  of  other  observers^  and  is,  to  mj  loitid*  ocw  of  tl 
most  distinctive  marks  of  sava^^ry  as  opposed  to  etrilitttioii^ 
IS  only  in  times  of  civilisation  that  men  of  the  |»ijny  ftslnif  < 
Tydeus  or  A^silaus  are  allowed  their  proper  plmce  in  the  maaifi^^ 
nient  of  affairs.  And  men  of  such  physical  size,  <^oupk*d  inth  wdi 
mental  calibre,  may  take  comfort,  if  they  need  it^  fmm  tbe  peMy 
quantitative  considerati(»n,  that  large  as  are  the  iudiiridoal  Mk 
from  prehistoric  i^raves^  and  high,  too,  aa  is  the  a%*enig«  ulilwl 
from  a  number  of  them,  it  has  nevertheless  not  been  «howo  IkA 
the  largest  individual  skulls  of  those  days  were  fau^gor  llm»  ir, 
indeed^  as  large  as  the  best  skulls  of  our  own  dajns ;  wbikl  tbt 
high  average  capacity  which  the  former  series  aliofrs  it  rtadtlj 
explicable  by  the  very  obvious  consideratton  that  the  poorer  Wf^ 
mens  of  humanity,  if  allowed  to  live  at  all  in  tiioee  dayi^  wtm, 
at  any  rate,  when  dead  not  allowed  sepulture  in  tlie  '  tombt  of  tW 
kings^'  from  which  nearly  exclusively  we  obtain  our  ptiikiitarie 
crania.  M.  Broca  ^  has  given  us  yet  further  ground  (or  ffteiaiof 
our  Self-complacency  by  showing,  from  bis  extensive  tifiii  ^f 
measurements  of  the  crania  from  eacceasire  epochs  in  BuiM 
burial-places^  that  the  average  capacity  has  gone  on  rtnilf 
increasi  ng. 

It  may  be  suggested  that  a  large  brain »  as  oalralatad  br 
cubage  of  the  skull,  may  nevertheless  have  In^en  a  ooin|ii 
lowly  organised  one^  from  having  its  molecuhir  conslttitlioo  < 
tatively  inferior  from  the  neuroglia  being  developed  to  the 
advantage  of  the  neurine,  or  from  having  its  oouvolaiioot  fanr  i 
simple,  and  being  thus  poorer  in  the  aggregate  mass  of  it» 
vesicular  matter.  It  ia,  perhaps,  impossible  to  diapooe  sliioliilKtT 
of  either  of  these  suggestions.  But^  as  regards  the  first,  it  sbobs 
to  me  to  be  exceedingly  improbable  that  such  conid  hninB  bstnlh* 
0006.  For  in  eases  where  an  overgrowth  of  neurtiglia  ham  givi^ 
the  brain  increase  of  bulk  without  giving  it  iner&um  iif  ite 
nervous  elementa,  the  Scotch  proverb, '  Mockle  brain,  Kttis 
applies;  and  the  relatively  inferior  intelligence  of  I  hi?  uwncfsl 
such  brains  as  seen  nowadays  may,  on  the  princtpls  of  nnitiiiBi^ 
be  supposed  to  have  attached   to  the  owners  of  soeh  brains 

*  Hm  hiji  pAp«r.  'Bull  8oc.  Afilhro|H  lie  Ftxi*,*  i.  uL  mt,  t  l96f«  |i,  lOij  ivl 
colkctod  '  M^okoirM,*  vol  \  p,  S4%  i^Ji* 
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fbftaer  tunes.  Bot  tbose  times  were  timea  of  m  sererer  sUvg^Ie 
for  existence  Ihaii  eren  the  pneseot ;  and  inferior  intettigeaoee)  mtid 
speciaUy  the  inferior  ^^aickness  and  radinesB  obserrmUe  ta  sodi 
attofl,  it  nuij  well  be  soppoeed,  woald  hare  &Ted  worse  iheo  than 
now.  There  is,  however,  no  need  for  this  supposition  ;  for,  as 
m  matter  of  fact,  the  brainHMise  of  bnuQs  so  hjpertiophied  ^  has  a 
verjr  readily  recognisable  shape  of  its  own,  and  this  shape  u 
sot  the  shape  of  the  Cro-Magfnon  skal],  nor  indeed  of  any  of  the 
iric  skulls  with  which  I  am  acquainted. 
iQgards  the  second  suggestion,  to  the  effect  that  a  large 
in-case  may  have  contained  a  brain  the  oonvoluttona  of  which 
were  simple,  broad,  and  ooaroe,  and  which  made  up  by  conseqnenoe 
m  Aeet  of  grey  matter  of  leas  square  area  than  that  made  up  in  a 
brain  of  sunilar  size  but  of  more  complex  and  slenderer  oonvolu* 
tioDS,  I  have  to  say  that  it  is  possible  this  may  have  been  the  case, 
bat  that  it  seems  to  me  by  no  means  likely.  Very  large  skulls 
are  eometimes  found  amongst  collections  purporting  to  have  come 
from  very  savage  or  degraded  races ;  such  a  skull  may  be  seen  in 
the  London  College  of  Sui^eons  with  a  label,  *  5357  D,  Bushman» 
G.  Williams.  Presented  by  Sir  John  Lubbock^;*  and,  from  what 
Profeeaor  Marshall  and  Gratiolet  have  taught  us  as  to  other  Bush- 
man brains,  smallePj  it  is  true,  in  size^  we  may  be  inclined  to  think 
that  the  brain  which  this  huge  skull  onoe  contained  may  never- 
Ihriess  have  been  much  simpler  in  its  convolutions  than  a  European 
biaiii  of  similar  size  would  be.  This  skull,  however,  is  an  isolated 
utilaoce  of  such  proportions  amongst  Bushman  skulls,  so  far,  at 
kasti  as  I  have  been  able  to  discover ;  whilst  the  skulls  of  pre- 
historic times,  though  not  invariably,  are  yet  most  ordinarily  large 
skulls.  A  large  brain  with  coarse  convolutions  puts  its  poaioseoT 
at  a  disadvantage  in  the  struggle  for  extatenoei  m  its  greater  size 
m  not  oompeiisated  by  greater  dynamical  activity;  and  hence 
I  dlMld  be  alow  to  explain  the  large  size  of  ancient  skulls  by 
eoggesting  that  they  contained  brains  of  this  negative  character. 

*  I  iDMjt  par^A|i««  b»  ibtknv^  ti>  erpwi^i  hen  ray  aufpriM  ^t  the  tlftteaifOt  mAi^  bf 
Mmmm,  Wai»  ftnd  Monm,  in  tli«ir  T«ry  f«lttftbl«  *  Pfttbologk*]  Analomj/  pp'  '■?* 
ii3,  to  ill*  fffool  thm  Ihqr  havo  iwi  awl  mUk  ■ooli  mtm  of  CmnhnA  Hyi»ertrut>bjr. 
Thvy  irm  oomoM^D  moai^  %t  Ump  CbUdrati'i  Hovpital  in  Oraat  Ormond  Sinoi  wbott 
I  wm  ftttaehwil  feu  H. 

*  [Tkii«  •knU  k  urkUnilf  1199  «r  Um  new  Cklalogua  of  Osnui  ^npKttd  by 
Bndmmm  Flow«r«  wImk  il  la  mnkied  *'Ihe  Cmnitim  ofa  Kfiniiitta,'— EPHfoa.] 
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And  I  am  glad  to  see  that  M.  Broca  is  emphatically  of  this  opinioii, 
and  that^  after  a  judicious  statement  of  the  whole  case,  he  ex- 
presses himself  thus  (*  Revue  d' Anthropologic,'  ii.  i,  38) :  '  Rien  ne 
permet  done  de  supposer  que  les  rapports  de  la  masse  encephaliqoe 
avec  rintelligence  fussent  autres  chez  eux  que  chez  nous.' 

It  is  by  a  reference  to  the  greater  severity  of  ihe  struggle  for 
existence,  and  to  the  lesser  degree  to  which  the  principle  of  division 
of  labour  was  carried  out  in  olden  days,  that  M.  Broca,  in  his  paper 
on  the  Caveme  de  THomme  Mort  just  quoted  from,  explains  ibe 
fact  of  the  subequality  of  the  skulls  in  the  two  sexes.  This  is  in 
adequate  explanation  of  the  facts ;  but  to  the  facts  as  already  stated, 
I  can  add  from  my  own  experience  the  fact  that  though  the 
female  skulls  of  prehistoric  times  are  often,  they  are  not  always 
equal,  or  nearly,  to  those  of  the  male  sex  of  those  times ;  aod, 
secondly,  that  whatever  the  relative  size  of  the  head,  the  limbs  and 
trunk  of  the  female  portion  of  those  tribes  were,  as  is  still  the  case 
with  modem  savages,  very  usually  disproportionately  smaller  than 
those  of  the  male.  This  is  readily  enough  explicable  by  a  Feferenee 
to  the  operations  of  causes  exemplifications  of  the  working  of  whkh 
are  unhappily  not  far  to  seek  now,  and  may  be  found  in  uiy  detail 
you  please  in  those  anthropologically  interesting  (however  other- 
wise unpleasant)  documents,  the  Police  Reports. 

Having  before  my  mind  the  liability  we  are  all  under  felladoasly 
to  content  ourselves  with  recording  the  shots  which  hit,  I  most 
not  omit  to  say  that  one  at  least  of  the  more  recently  propounded 
doctrines  in  Craniology  does  not  seem  to  me  to  be  firmly  establishei 
This  is  the  doctrine  of '  occipital  dolichocephaly '  being  a  charBcte^ 
istic  of  the  lower  races  of  modem  days  and  of  prehistoric  races  as 
compared  with  modern  civilised  races.  I  have  not  been  able  to 
convince  myself  by  my  own  measurements  of  the  tenability  of  this 
position  ;  and  I  observe  that  Ihering  has  expressed  himself  to  the 
same  effect,  appending  his  measurements  in  proof  of  his  statements 
in  his  paper,  *  Zur  Reform  der  Craniometrie,'  published  in  the 
'Zeitschrilt  fiir  Ethnologic'  for  1873.  The  carefol  and  extensive 
measurements  of  Aeby  ^  and  Weisbach  *  have  shown  tiiat  the  occi- 
pital region  enjoys  wider  limits  of  oscillation  than  either  of  the 
other  divisions  of  the  cranial  vault.     I  have  some  regret  in  saying 

*  Aeby,  'Schadelform  des  Menschen  und  der  Affen,'  pp.  11,  12  and  128. 

•  Webbach,  *  Die  Scliadelform  der  Boumanen/  p.  32,  1869. 
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lYiis,  partly  because  writers  on  such  subject's  as  *  Literuture  and 
Dogtna'  have  already  made  use  of  the  phrase  *  occipital ly  dolicho- 
oephalie/  as  if  it  represented  one  of  the  permanent  acquififitions  of 
science;  and  I  say  it  with  even  noore  regret,  as  it  concerns  the 
deeervedly  honoured  names  of  Gratiolet  and  of  Broca,  to  whom 
Anthropology  owes  so  much.  What  is  true  in  the  doctrine  relates, 
among  other  things,  to  what  is  matter  of  common  observation  as  to 
the  fore  jmrt  of  the  head  rathor  than  to  anj^hing  which  is  really 
constant  in  the  back  part  of  the  skuU.  This  matter  of  common 
obsenration  is  to  the  effect  that  when  the  ear  is  '  well  forward*  in 
the  head^  we  do  ill  to  aut^r  well  of  the  intelligence  of  its  owner. 
Naw  the  fore  jmrt  of  the  bmin  is  irrigated  by  the  carotid  arteries, 
which,  though  smaller  in  calibre  during  the  first  years  of  life, 
daring  which  the  brain  so  nearly  attains  its  full  size^  than  they  are 
in  the  adult,  are  nevertheless  relatively  large  even  in  those  early 
days,  and  are  both  absolutely  and  relatively  to  the  brain  which 
they  have  to  nourish*  much  larger  than  the  vertebral  arteri^,  which 
feed  its  posterior  lobes.  It  is  easy  therefore  t^  see  that  a  brain  in 
which  the  fore  part  supplied  by  the  carotids  has  been  stinted  of  due 
anpplies  of  food,  or  however  stunted  in  growth,  is  a  brain  the  entire 
length  and  bremlth  of  which  is  likely  to  be  ill*nourishe<l.  As  I 
have  never  seen  reason  to  believe  in  any  cerebral  localisation  which 
wa«  not  eicplicable  by  a  reference  to  vascular  irrigation,  it  was  with 
mrich  pleasure  that  I  read  the  remarks  of  Messrs.  Wilks  and  Moxon 
in  their  recently  published  *  Pathological  Anatomy/  pp,  207,  208, 
se  to  the  indications  furnished  by  the  distribution  of  the  Pacchio- 
nian bodies  as  to  ditferences  existing  in  the  blood-currents  on  the 
hock  and  those  on  the  fore  part  of  the  brain.  Tlieae  remarks  are 
the  mort?  valuable,  as  mere  hydraulics,  Professor  Clifton  assures  me, 
wnmld  not  have  so  clearly  pointed  out  what  the  physiological  up- 
irrowths  seem  to  indicate.  Any  increase,  agairt,  in  the  length  of 
the  posterior  cerebral  arteries  is  j)ro  tanio  a  dis^advantage  to  the 
parts  they  feed.  If  the  blood-current,  as  these  tacts  seem  to  sfauw, 
it  slower  in  the  posterior  lobes  of  the  brain,  it  is,  upon  purely 
physical  principles  of  endosmosis  and  exosmosis,  plain  that  these 
■egmcnts  of  the  brain  are  less  eflieient  organs  for  the  mind  to 
work  with  ;  and  here  again  *<x»eipital  dolichocephaly'  would  have 
a  justification,  though  one  founded  on  the  facta  of  the  nutrition  of 
the  brain-cdbi^  not  on  the  proportions  of  the  bnunnsase.     In  many 
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(hut  not  in  all)  partB  of  Continental  Europe,  agaio^  the 
Mong- headed'  would  not  have  the  laudatofy  connatrntion 
thanks  to  our  Saxon  blood,  and  in  spit-e  of  the  existeiuse  amottgit 
us  of  other  varieties  of  dolichooephaly,  it  still  retains  here.  Aid 
the  brachy cephalic  head  which,  abroad  ^  at  least,  U  ordtnanlT  a 
more  capueious  one,  and  carried  on  more  vigorous  8hoald€n  ib4 
bj  more  vigorous  owners  alto^ther  than  the  drilii  lirirrphilif. 
strikes  a  man  who  has  been  used  to  live  amongst  dolidiooffki 
by  nothing  more  forcibly^  when  he  first  comes  to  tak<?  notice  tfi^ 
than  by  the  nea.mess  of  the  external  ear  to  the  hack  of  tiit  boil; 
and  this  may  be  said  to  constitute  an  artistic  oixnpttal  bcaeliy* 
oephalism.  But  this  does  not  imply  that  the  converse  cooflM 
is  to  be  found  conversely  correlated,  nor  does  it  justifj  Uie  itfe  of 
the  phrase  ^oeeipiial  dolichocephaly'  in  any  etjmologioy, 
in  any  ethnographical  sense. 

I  shall  now  content  myself,  as  far  aa  craniologx  la  ooooerocd,  liy 
an  enumeration  of  some  at  least  of  the  various  reoent  memoiiii 
the  subject  which  appear  to  me  to  be  of  pre-eminent  tbIob* 
foremost  amongst  these  I  will  mention  Frofesdor  Clelaod's  long 
elaborate  acientific  and  artistic  paper  on  the  Variati^iw  af  ihi 
Human  SkuU,  which  appeared  in  the  Philoeophioal 
for  1869.  Next  I  will  name  Eeker's  admirabk,  ilioagli 
memoir  on  Cranial  Curvature,  which  appeared  in  Ibe  *  Ardiiv  Bm 
Anthropologie/  a  journal  already  owing  much  to  bis  Iftboat^  ia 
the  year  1871.  Aeby''s  writings  I  have  already  referred  t<v  ■■' 
Ihering's,  to  be  found  in  recent  numbers  of  the  'Afckiv  far  \»- 
thropologie  *  and  the  *  Zeitschrift  fiir  Ethnologic^' 
notice*  Professor  Bisehoffs  paper  on  the  MutuaU  B4diliiiiii  of 
horizontal  circumference  of  the  SkuU  and  of  ite  nmtrali  !• 
each  other  and  to  the  weight  of  the  Brain,  haa  not^  mm  I  tliaiik, 
obtained  the  notice  which  it  deserves.  It  is  to  be  foimd  in  Ibt 
Proceedings  of  the  Royal  Society  of  Munich  for  1864^  Ibe  wtmm 
year  which  witnessed  the  puljlieation  of  the  now  eonatanUy  quolri 
'  Crania  Helvetica '  of  Professors  His  and  RiitimeTer.  Sfwi  d 
the  most  imjiortant  resulta  contained  in  this  work,  and  madi  tsi* 
|>ortant  matter  besides,  were   made  available  to  the  e&oliHiviir 

'  See  upon  thU  pomi  r—Brooa^  'Bull.  800.  Aiilk*  V»tU,  iL  |i.  &|8^  tt^i;  jyi 
Doc.  5,  1 877  ;  Vircbow*  '  Archiv  fUr  ABth*  t.  p.  y$i ;  *  Mtidulft  Ar  Wlimttl*  If.  ■. 
p.  ^6;  'Sftmmlujig^ii/ix.  19J,  p.  45, 1S74;  £«(Idu«,  *Mcau  Aalh.  So*.  I^Bftd.'iL^^ 
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Eng^liish  reaJer  by  Professor  Huxley,  two  years  Ifit^r,  in  tlie  '  Pre- 
bistorie  Remains  of  Caithness/  I  have  made  a  list,  perhaps  not 
an  exhaustive  one,  but  containing  some  dozen  memoirs  by  Dr. 
Beddoe,  and  having  read  them  or  nearly  all  of  them,  I  can  with  a 
very  safe  conscience  recommend  you  all  to  do  the  like.  I  can  say 
nearly  the  same  ai>  regards  Brocii  and  Virchow,  adding  that  the 
former  of  these  two  savanta  has  set  the  other  two  with  whom  I 
luive  coupled  him  an  excellent  example,  by  collecting  and  publish- 
ing his  {lapers  in  consecutive  volumes. 

But  1  should  forget  not  only  what  is  due  to  the  place  in  w^hich 
1  am  gpraking-,  but  what  is  due  to  the  subject  I  am  here  concerned 
with,  if  in  speaking  of  its  literature^  I  omitted  the  name  of  your 
own  townsman,  Prichard.  He  has  been  called,  and^  I  thinks 
justly,  the  *  father  of  modern  Anthropology.'  I  am  but  putting 
the  same  thing  in  other  words,  and  adding  something  more  specific 
to  it,  when  I  compare  his  works  to  those  of  Gibbon  and  Thirlwall, 
and  say  that  they  have  attained,  and  seem  likely  to  maintain  per- 
manently, a  position  and  importance  commensurate  with  that  of 
the  '  stately  and  undecaying  *  productions  of  those  great  English 
bistortans.  Subsequently  to  the  first  appearance  of  those  historiea 
otiker  works  have  appeared  by  other  authors,  who  have  dealt  in 
tlwDi  with  the  same  periods  of  time.  I  have  no  wish  to  depreciate 
tli089  works ;  their  authors  have  not  rarely  rectified  a  slip  and  cor- 
foeted  an  error  into  which  their  great  predecessors  had  iallen. 
Kayj  more,  the  later  comers  have  by  no  means  neglected  to  avail 
flieauelves  of  the  advantages  which  the  increase  of  knowledge 
and  the  vast  political  experience  of  the  la^st  thirty  years  have  put 
at  their  disposal,  and  they  have  thus  occasionally  had  opportunities 
of  thowing  more  of  the  true  proportions  and  relations  of  even 
great  events  and  catastrophes;  still  the  older  works  retain  a 
Im^ljftg  value,  and  will  remain  as  solid  testimonies  to  English  in- 

and  English  capacity  for  large  undertakings  as  long  as  oar 
now  rapidly  extending  language  and  literature  live*  The  same 
may  be  most  truthfully  said  of  Prichard's  *  Reaoarcbes  into  the 
Physical  History  of  Mankind/  An  increase  of  knowledge  may 
anpply  us  with  fresh  and  wnth  stronger  arguments  than  he  could 
commantl  for  some  of  the  great  conclusions  for  which  he  con- 
ttoded ;  such,  notably,  has  been  the  case  in  the  question  (though 

on  *  it  can  no  longer  be  called)  of  the  Unity  of  the  human 
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spedes ;  and  by  the  employment  of  the  philceD|ihy  of  eoBtiinitf 
and  the  doctrine  of  evolution^  with  which  the  worUl  was  not  watt 
acquainted  till  more  than  ten  years  after  Prichmrd*s  dflilh^  mur  i 
weaker  man  than  he  has  been  enabled  to  bind  into  isofv  naliif 
mano^able  burdens  the  vast  collections  of  faet«  with  whick  ht  U 
to  deal.  Still  his  works  remaini  massiTe,  impn^w,  eodnriaK^ 
much  as  the  headlands  alon^  our  sonihem  coast  stand  o«l  m  tkl 
distance  in  their  own  grand  outlines,  whil^^  a  eloee  and  Btaoll 
inspection  is  necessary  for  the  discernment  of  the  forts  and  fiHBa 
added  to  them,  indeed  dug  out  of  their  snbslaDee«  in  rectot  timm 
If  we  consider  what  the  condition  of  the  subject  was  visa 
Prichard  addressed  himself  to  it,  we  shall  be  the  bettar  qtisliM  lo 
take  and  make  an  estimate  of  his  merits.  This  Prichard  has  htowilf 
described  t^  us,  in  a  passage  to  be  found  in  ilie  prefaoa  lo  tbe 
third  volume  of  the  third  edition  of  the  *  Physitml  Hisioiy/  pob* 
lished  in  the  year  t84i>  and  reminding  one  forcibly  of  a  ttnsslar 
utterance  of  Aristotle's,  at  the  end  of  one  of  his  logical  tiwiM 
(*  Soph.  Elench."  cap.  xxxiv.  6).     These  are  his  words  :— 

*  No  other  writer  has  surveyed  the  aame  field,  or  atiy  ^T«al  ptit 
of  it,    from   a   similar   point   of  view.  .  ,  .  The    !■  .jna  of 

Herder  and  other  diffuse  writers  of  the  same  dcs<.^.|.»^.^  wUs 
some  of  them  possess  a  merit  of  their  own,  are  not  coacemsd  intlM 
same  design,  or  directed  towards  the  same  scope,  Thdr  olijal  ii 
to  portray  national  character  as  resulting  from  combined  inflnw 
— physical,  moral,  and  political.  They  abound  in  g^ssfaUintiaii^ 
often  in  the  speculative  flights  of  a  discursive  (maey^  and  sflbii 
little  or  no  aid  for  the  close  induction  froni  fac*  '  *i  la  Ihtaia 
of  the  present  work.     Nor  have  the^ie  iQr|uiries  ^ons  widua 

the  view  of  writers  on  Geography^  thongli  the  history  of  Uis 
globe  is  very  incomplete  without  tbat  of  it<$  human  'nhaMtnnta  * 

A  generation  has  scarcely  passed  away  since  those  woids  wan 
pubHshed  in  1841 ;  we  are  living  in  1875  ;  yrt  wh^t  a  dmofr  \m 
been  efFected  in  the  condition  of  Anthn)[M)Iogii'al  litifra&Qiet  Tfct 
existence  of  such  a  di«:nified  quarterly  as  the  *  Archiv  fiir  Anlkns- 
pologie/  bearing  on  its  titlepage  in  alphabetical  order  the  hnwraisi 
names  of  V.  Uai^r,  of  Desor,  of  Ecker,  of  HellwaJd,  of  lli%  of  lis- 
densehmit,  of  Lucae.  of  Rtitimeyer,  of  SchaaQlttttiaeti,  of  8amf^, 
of  Virchow,  of  Vogt,  and  of  Welcker,  is  in  itself  perlMi|ia  tilt  Mil 
striking  evidence  of  the  advanoe  made  in  tliis  time,  as  hmnm  tk 
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moflt  dif^tiDctly  ponderable,  and  in  every  sense  the  largest^  Anthro. 
polo^cal  publicutiou  oi'  the  day. 

Archaeology^  which  but  a  short  time  back  was  studied  in  a 
which  admirably  qualified  itti  devotees  for  being  called  *  con- 
Burs,'  but  which  scarcely  qualified  them  for  being  called  men 
of  Science,  has  by  its  alliance  with  Natural  History  and  its  adop- 
tion of  Naturul  History  methods,  and  its  availing  itself  of  the 
lig^ht  atfonled  by  the  great  Natuml  History  principles  just  alluded 
to,  entered  on  anew  career.  There  is,  as  regards  Natural  History, 
Anatomy,  and  Patholog}',  nothing  left  to  be  desired  for  the  oon- 
joiDt  scheme  represented  by  the  periodical  just  mentioned,  where 
we  have  V.  Baer  for  the  first  and  Virchow  for  the  lastj  and  the 
other  names  specified  for  the  rest  of  these  subjeets ;  whilst  Ar- 
ohaeology,  the  other  party  in  the  alliance,  is  very  adequately  re- 
pff«tented  by  Lindenschmit  alone.  But  when  I  recollect  th^t 
Prichard  published  a  work  *  On  the  Eastern  Origin  of  the  Celtic 
Nations  *  ten  years  before  the  volume  of  '  Researches/  from  which 
I  have  just  quoted,  and  that  this  work  has  been  spoken  of  as  the 
work  'which  has  made  the  greatest  advance  in  Comparative 
Philology  during  the  present  century/  I  cannot  but  feel  that  the 
'Bedaction*  of  the  *Archiv  fiir  Anthropologic*  have  not  as  yet 
learnt  all  that  may  be  learnt  from  the  Bristol  Ethnologist;  and 
tliey  would  do  well  to  add  to  the  very  strong  sta(f  represented  on 
ih©ir  titlepage  the  name  of  some  one,  or  the  names  of  more  than 
one,  comparative  philologist.  This  the  Berlin  *Zeitschrift  fur 
Etlinologie '  has  done. 

Of  the  possible  curative  application  of  some  of  the  leading  prin- 
fsiples  of  modem  Anthropology  to  some  of  the  prevalent  errors  of 
the  day,  I  should  be  glad  to  be  allowed  to  say  a  few  words.  The 
moist  important  lesson  as  regards  the  future  (I  do  not  say  the  m- 
wigdmU  future)  which  the  modern  study  of  Human  Progress  (for 
•nch  all  men  who  think,  except  the  Duke  of  Argyll,  are  now  agreed 
is  the  study  of  Anthroj>olc>gy)  teaches  is  the  folly  and  impossibility 
of  attempting  to  break  abruptly  with  the  past.  This  principle  is 
now  enforced  with  persistent  iteration  from  many  Anthropological 
platforms;  and  I  cannot  but  tliink  it  might  advantageously  be 
substituted  in  certain  portfolios  for  the  older  maxim,  *  Whatever  is 
certainly  new  is  certainly  false/  a  maxim  which  seems  at  first 
sight  somewhat  like  it|  but  which,  as  being  based  on  pure  ignorance 
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of  the  past  and  teaching  only  distntst  of  the  fiitarp*  t*  irmilf 
quite  ditterent  from  it*  1  am  not  sure  th»t  Pricbml  cret  poi 
forward  the  former  of  these  two  doctrines,  though  it  ts  jiMi  Uit 
doctrine  which  would  have  commended  itself  to  his  large,  i^AnV 
eophicalj  many-sided,  well-balanced  judgment*  He  diisd  in  1H4&— 
the  very  year  which  perhaps,  of  all  save  one  in  history,  md  All 
one  the  year  1 793  (a  year  in  which  he  was  yet  a  child),  sb^vvni  ti 
the  most  palpable  way  the  absurdity  of  attempting  to  cnftkeetfil- 
isation  by  patt<erQ,  and  of  hoping  to  produce  a  wholeeome  futmt  it 
any  other  way  than  that  of  evolution  from  the  past. 

What  have  been  called  the  senile,  what  eonld  equally  wi  11  bA?t 
been  called  the  cynical.  Ethics  of  Pessimism,  bad  not  in  PmiuijJf 
time  found  any  advocates  in  this  country  \  indeed,  00  Gar  aa  1  have  dp- 
served^  they  are  of  a  more  recent  importation  than  moat  other  moilaa 
heresies.  I  do  not  deny  that  at  times  it  i^  poeashle  to  gJT«  va?  I* 
certain  presdng  temptations  to  think  that  we  are  livings  in  a  09* 
tainly  deteriorated  and  a  surely  deteriorating  age,  and  that  it  i 
hopeless  and  useless  to  set  up,  or  look  up  to,  aspiraiiofis  or  idafc 
When,  for  example,  we  take  stock  of  the  avidity  with  wludi  m 
have,  all  of  us,  within  the  last  twelve  months  read  ibe  mmaam  d 
a  man  whom  one  of  his  reviewers  has  called  a  *  high-loned  araid^ 
erat/  but  whom  I  should  call  by  quite  another  set  of  I9pitli0l%  «i 
may  think  that  we  are  not,  after  all,  so  much  the  beU«r  fbr  tk 
3000  years  which  separate  us  from  the  time  when  it  waa  LomiilflWil 
foul  play  for  a  man  to  enact  the  part  of  a  familiar  friend^  to  ail  rf 
another  man's  breads  and  then  to  lay  great  wait  for  him.  Or  caa  ««. 
in  these  days,  bear  the  contrast  to  this  miserable  speetaclo  of  vM 
treachery  and  [laltry  disloyalty,  which  is  forced  upon  oa  ia  tkt 
same  history  by  the  conduct  of  the  chivalrous  Bon  of  Zcruiah,  «kv 
when  he  had  fought  against  Habljah  and  taken  the  city  of  v^«^ 
sent  tor  his  king  who  had  tarried  in  Jemsalcni^  Icsi  lifaai  06} 
should  thenceforward  bear  the  name,  not  of  DaTid,  bttt  of  Jia^' 
Or  again,  as  I  have  been  asked,  have  we  got  very  far  above  tl 
of  sentiment  and  sj^'mpathy  which  Helen^  an  unimpeachable  wnw^^ 
tells  us  the  Trojan  Hector  had  attained  to  and  loatiifetlid  ia  hi 
treatment  of  her, 

*  With  tezider  feeling  ukI  with  ipaoile  worda  *  t 

Would  the  utterances  of  any  modem  epic  poet  haire  ao  mti; 
brought  tears  into  the  eyes  of  the  noble*hearted  boy  dqiicM  ^ 
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Mr.  Hagfhes,  as  the  passag-e  of  Homer  just  alluded  to,  and  cha- 
racterised by  him  *  as  the  most  touching-  thing*  in  Homer,  perhaps 
in  all  profane  poetry  put  together'?  What  answer  can  be  made 
to  all  this  by  those  who  maintain  that  the  old  times  were  not 
li^tter  than  these,  who  maintain  the  doctrine  of  Progress,  and  ho!d 
that  man  has  been  gradually  improving  from  the  earliest  times,  and 
may  be  expected  t«  go  on  thus  advancing  in  the  future  ?  An 
answer  based  upon  the  emplo}Tnent  of  simple  scientific  method, 
and  upon  the  observance  of  a  very  simple  scientific  rule — upon,  to 
wit,  the  simple  method  of  taking  averages,  and  the  simple  rule  of 
MflDnmerating  all  the  circumsLances  of  the  ciise.  Noble  actions,  when 
Hve  oome  to  count  them  up,  were  not,  after  all,  so  very  common  in 

■  the  olden  times ;  and  side  by  side  with  them  there  exieted,  and 

■  indeed  flourished,  intertwined  with  them,  practices  which  the 
P  moral  sense  of  all  civilised  nations  has  now  definitely  repudiated* 
II     It  is  a  disagreeable  task,  that  of  learning  the  whole  truth  ;  but  it 

IS  unfair  to  draw  dark  conclusions  as  to  the  future,  based  on 
evidence  drawn  from  an  exclusive  contemplation  of  the  bright  side 
of  the  past.  A  French  work,  published  only  last  year,  was  recom- 
mended to  me  recently  by  an  eminent  scholar  as  containing  a  good 
aeoount  of  the  intellectual  and  moral  condition  of  the  Romans 
imder  the  Empire.  I  have  the  book,  but  have  not  been  able  to 
find  in  it  any  mention  of  the  gladiatorial  shows,  though  one 
.  migfat  have  thonght  the  words  Panetn  et  Circemen  might  have 
iOggested  that  those  exhibitions  entered  as  factors  of  some  import- 
unoe  into  ^e  formation  of  the  Roman  character.  It  is  impossible 
to  go  beyond  that  in  the  way  of  looking  only  at  the  bright  side  of 
things.  Still  we  ourselves  have  less  difficulty  in  recollecting  that 
there  were  300  Spartans  sacriticed  to  the  law-abiding  instincts  of 
their  race  at  Thermopylae,  than  in  producing,  when  asked  for 
them,  the  numl)ers  of  Helots  whom  Sj>artan  policy  massacred  in 
oold  blood  not  so  many  years  after,  or  those  of  the  Mt* lians  and 
Mitylenaeanswhom  the  polished  and  cultivated  Athenians  butchered 
in  the  same  way,  and  about  the  same  time,  with  as  little  or  far  lest 
jnstification  for  doing  so.  Homer,  whom  I  ha%"e  quoted  above, 
lived,  it  IS  true,  some  centuries  earlier,  but  living  even  then  be 
might  have  spared  more  than  the  five  words  contained  in  a  single 
line  (176  of  Iliad  xxiii.)  to  express  reprobation  for  the  slaughter  of 
the  twelve  Trojan  yonths  at  the  pyre  of  Patrooltts.     The  Romans 
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could   applaud   Terenoe's    line,  *Homo   mam,   bumani   nihil  i  r./ 
alientim  pato ;'  but  it  did  not  strike  them  till  tb^  time  of  S#4ire» 
that  these  noble  words  were  incompatible  with   the  emUmtf  d 
gladiatorial  shows,  nor  till  the  time  of  Honorius  did  ihef  t^giVf 
abolish  those  abomi nations.     Mutinies  and  rebellions  are  noi  bIiik 
gether  free  from  unpleasant  incidents  even  in  oar  dmjrv;  Ixii  tib 
execution  of  6ocx3  captives  from  a  Servile  War»  in  the  war  tia: 
Crassus  executed  his  prisoners  after  the  final  defeat  of  SpartAeoi, 
viz.  by  the  slow  torture  of  crucifixion,  is,  owing  to  tht  advaiwt  rf 
civilisation,  no  longer  a  possibility.     If  the  road  from  Ca{Mia  tn 
Rome  witnessed  this  colossal  atrocity,  there  are  still  preservtd  br 
us  in  iU  nc^ar  neighbourhood  the  remains  of  HercutaneoB  mi 
Pompeii  to  show  us  what  foul  broad-daylight  exuberanoe  foaU  ht 
allowed  by  the  public  conscience  of  the  time  of  Titos  and  Agfirob 
to  that  other  form  which  sits  '  hard  by  hate.'      The  man  wbo  m 
those  days   contributed  his   &ctor  to  the  formation    of  a  htiim 
pul)Iic  opinion,  did  so  at  much  greater  risk  than  any  of  as  <aa 
incur  now  by  the  like  line  of  action.     Much  of  what  waa  awt 
cruel,  much  of  what  was  most  foul  in  the  daily  life  of  tlie  imt, 
had,  M.   Gaston   Boissier  notwithstanding,  the  sanction  of  tUr 
state  religion    and    the  indorsement  of  their  statesmen   and  eB> 
perors  to  support  it.     There  was  no  public  press  in  other  laodif  ta 
appeal  t4>  from  the  falsified  verdicts  of  a  sophisticated  or  a  Icffor* 
ised  community.     Though  then  as  now, 

'  MAnklnd  wtin  oiie  in  tpirik* 

freedom  of  intercommunication  was  non*existent ;  no  one  cbM 
have  added  to  the  words  just  quoted  from  Lowi^ll  tlieir  eoflH 
plcment^l  words, 

*  And  ati  itutanct  baan  w^uttfu 
Round  the  euib^i  daciric  o'lrcU  the  i«ift  Amah  of  nghl  ur  «rf«Q|».' 

The  solidarity  of  nations  bad  not,  perha(>s  could  not  bavt  Imb 
dreamt  of — the  physical  pre-reqaisites  for  tliat,  as  for  many  ■nolhif 
non-physical  good,  being  wanting* 

Under  all  these  disadvantages  men  wim»  still  foand  who  wm 
capable  of  aspiration,  of  hojie  for,  and  of  love  of  btttter  thing*  ;  wmt 
by  constant  striving  atler  their  own  ideal,  th<*y  Wped  ia  aecutiac 
for  us  the  very  really  impruved  material^  mental,  atid  moml  pcw 
tions  which  we  enjoy.  What  they  did  bofotetp  we  have  l©  dn  fct 
tlioae  uho  will  come  after  us. 
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THE  EXAMINATION  SYSTEM  AND  THE 
PREREQUISITES  OF  CANDIDATES: 

Air    ADDRESS    DELIVERED     AT    THE    ST.    MARY*8    HOSPITAL 
MEDICAL    SCHOOL, 

I  WAS  some  time  back  honoured  with  an  invitation  simikr  iti 
ohanieter  to  that  of  which  I  am  now  availio^  myself,  nud  which,  I 
take  it,  I  owe  to  the  suLr^stion  of  my  much  valued  friend  and 
lormer  pupil,  your  Dean,  Dr.  Shepherd.  What  1  had  to  do  then 
was  a  good  deal  easier  of  )>erformaiiee  that  what  I  have  to  do 
BOW.  TheO;  as  now,  I  was  told  that  something  in  the  shape,  and 
if  possible,  of  the  nature  of  an  addres^s  would  be  expected  from  me ; 
but  trpon  that  occasion  the  addres^s  was  to  come  first,  and  the  dis- 
tribution of  prizes  second  in  order,  and  I  felt  that  there  was  little 
tieiKl  t<i  be  over-anxious  as  to  the  former  of  mj  duties,  as  the  mindi^ 
of  all  present — of  candidates  successful  and  unsuccessful,  of  their 
admirers  and  sympathising  friends — would  be  intent  upon  coming 
with  all  speed  to  the  second  part  of  the  business.  And  whilst  I 
glad,  on  the  one  hand,  to  be  freo  from  any  very  heavy  sense  of 
fusibility,  I  should  have  been  sorry,  on  the  other,  to  have  inter- 
posed myself,  or  my  remarks,  at  any  length  between  any  of  my 
Midienoe  and  the  very  pure  and  yet,  I  apprehend,  very  intense 
iojuyment  which  witne^ising  a  public  rec(»guitiou  of  merit  in  a 
fotmg  friend  or  relative  confers.  1  have  comforted  myself,  however, 
pbilst  coUBidering  what  I  have  to  do  this  day,  by  thinking  that  it 
quite  within  my  competence  to  secure  for  myself  the  merit  of 
betsig  brief^  and  that  if  I  were  to  write  down  what  I  wished  to  say, 
ami  to  confine  myt»elf  i^trictly  to  rny  manu^mpt,  I  could  count  upon 
giving  satisfaction  in  that  way  at  least. 

I  take  it  that  a  person  who  is  put  into  the  honourable  position 
which    I   this   day  hold,   has    generally   something  which   ho   is 
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^lad  to  have  the  opportunity  of  saying*  from  so  good  a  standing- 
point  or  vantage-ground.  Accordingly,  I  v^ish  to  say  a  few  words 
upon  one  subject,  amongst  others,  to  which  I  have  of  late  devoted 
a  very  considerable  amount  of  my  very  fully  occupied  time — to 
wit,  the  Examination  System  and  the  pre-requisites  of  candi- 
dature. The  system  of  requiring  certificates  of  attendance  at 
lectures  and  upon  other  courses  of  instruction,  and  the  examination 
system,  are  two  very  distinct  means  intended  to  co-operate  towards 
one  end — ^that^  namely,  of  securing  to  the  public  that  its  future 
physicians  and  surgeons  shall,  firstly,  have  had  certain  opportuni- 
ties, and,  secondly,  have  made  certain  use  of  them.  I  must  not  fail 
to  add,  what  will  disabuse  any,  either  old  or  young,  of  the  idea  that 
I  have  anything  very  revolutionary  to  propose — namely,  that  these 
two  systems  are  necessary  as  much  in  the  interests  of  the  future 
doctor  as  in  those  of  his  future  patients,  and  that  without  some 
such  apparatus  and  machinery  as  that  which  they  represent, 
many  a  man  would  lose  chances  of  forming  in  himself  habits  of 
attention,  indispensable  for  any  success,  or  indeed  any  virtue,  which 
chances  may  never  recur.  Indeed,  it  is  a  matter  of  common  obser- 
vation, at  least  of  possible  common  observation,  and  I  would  it  were 
matter  of  more  common  remark,  that  it  is  necessary  not  only  for 
the  acquirement  of  habits  which  belong  only  in  part  to  our  intel- 
lectual nature,  but  even  for  the  acquirement  of  purely  intellectual 
accomplishments,  that  certain  kinds  of  work  should  be  done  at 
certain  times  and  fixed  periods  in  a  boy's,  in  a  young,  or  in  an  older 
man's  life.  Languages  can  be  gained  with  greater  facility  before 
the  age  of  twenty-five  than  they  can  ever  afterwards ;  and  the  same 
may,  I  am  inclined  to  believe,  be  said  of  the  power  of  recognising 
and  recollecting  specific  difierences  in  zoology  and  botany.  It  is 
well  that  the  same  natural  restriction  does  not  invariably  exist  as 
to  the  power  of  mastering  that  of  which,  however,  it  is  of  more 
importance  that  early  mastery  should  be  gained  than  of  almost 
any  other  subject — to  wit,  mathematics.  These  are  the  words  of  a 
man  whose  experience  and  success  as  an  educator  has  been  great, 
not  intended,  it  is  true,  for  the  particular  case  we  deal  with,  and 
applying  only  in  the  way  of  analogy,  but  forcible  in  that  way  and 
appropriate  :— 

'  There  is  but  a  certain  time  allotted  for  each  thing  to  be  done 
that  we  have  to  do,  whether  it  belongs  to  this  world  or  the  other, 
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and  if  we  pass  the  allotted  time  it  is  too  late  for  tliat  work  to  be 
done.  If  you  are  idle  here  at  school,  it  may  for  a  short  time  make 
little  di (Terence,  perhaps  no  perceptible  difference  at  all.  But  you 
Imow  perfectly  well  that  that  is  not  so  always.  After  a  time  it 
becomes  too  late  to  recover  what  you  have  not  chosen  to  take  when 
it  wag  within  yonr  reach.  There  are  things  which  can  be  leumt 
when  you  are  not  twelve  which  can  never  be  learnt  so  well  after- 
wards; there  are  still  more  which  must  be  learnt  before  you  are 
•eventeen  or  eighteen,  or  you  can  never  really  learn  them  at  alL 
You  may  afterwards  wish  very  much  that  you  had  not  missed  the 
chance ;  but  your  wishes  will  not  give  you  back  the  power  that  is 
gone  ;  you  are  too  late.  And  the  same  holds  good  long  after.  Each 
time  of  life,  as  it  comes,  marks  off  the  foundations  of  certain  studies 
•e  done  with ;  if  you  have  not  laid  them  by  that  time  you  never 
eao.  And  precisely  the  same  thing  is  true  of  other  things  besides 
studies '/ 

So  much  for  the  good  to  be  expected  and  attained  by  the  observ* 
anee  of  a  regular  curricuUim,  It  admits  of  no  question.  What  does, 
I  think,  admit  of  question^  and  what  is^  I  think,  capable  of  improve- 
ment»  is  the  method  for  securing  such  observance.  The  method  at 
present  in  vogue  for  this  end  is  known  as  the  'signing  up'  of  cer- 
tificates of  attendance  at  lectures.  Now  such  a  certificate  can  only 
jvally  depose  to  the  fact  that  a  etudent  was  present  at  the  delivery 
af  particular  sets  of  discourses  or  demonstrations;  it  cannot  depose 
to  his  having  profited  by  them.  What  the  public  wish  to  be 
assured  of  is  the  latter  matter,  and  its  results  in  the  shape  of  the 
powcasion  by  him  of  a  certain  amount  of  attainments  and  dexterity. 
Sat  this  can  only  be  done  by  an  examination  held  by  one  set  of 
anthonties  or  another  ;  and  the  very  first  and  the  very  last  principle 
of  any  and  every  examination  which  deserves  the  name  is  the  prin- 
ciple of  English  law — De  non  exist CHtilfUg  et  d^  non  apparentifm^ 
md€m  €ii  ratio.  Nothing,  in  the  words  of  the  examination  statutes 
of  my  own  University,  should  influence  the  result  of  the  examina- 
tion  except  what  forms  part  of  or  directly  results  from  the  ex* 
amination  itself.  I  do  not  question  the  good  to  be  bad  from 
mtteoding  lectures ;  I  am  well  assured  that  good  lectures,  not  over 
nQmcTons,  bless  both  him  who  gives  and  him  who  takes.  The  giver 
IS  benefited  by  having  to  put  his  knowledge  into  a  compact  Ibrmt 
'  Tin^,  *  S«mpu«»*  Ser.  II.t  Swnu  xl.  p.  308.    1871* 


910 


THE  EXAMLNATlOSr  SYffTEll   AXD  THE 


6o  as  to  be  readily  tmnsmii^ible  and  communicable  in  piiUie;  tM 
hearer  is  benefited  by  obtaining  orally,  or  rather  auditotill]r.  whl  il 
would  have  cost  him  more  time  to  obtain^  if  indeed  he  coidd  kiit 
obtained  it  at  f  11,  by  reading  or  otherwise.  Besides,  h ea nog  k  whit 
is  known  as  a  *  natural  process/  and  no  imprnvement  ta  thmwf^wt 
printing  can  ever  entirely  supersede  it*  or  make  it  wbii  H  is  »o^ 
times  said  to  be — namely, '  a  barbarous  anachronism/  1  mr  oollttaf 
of  the  advantage  to  be  drawn  from  contact  with  a  livini^  [utiomI 
source  of  knowledge,  though  it  is  clear  enough  that  a  few  itrikinf 
expressions  delivered  by  an  earnest  man  int?a  race  majrawmkMi  mom 
thought  and  create  morp  lively  interest  than  a  whole  VDlomr  rf 
print,  however  well  illustrated.  For  aa  iron  gh«rpeiietk  irofc,  • 
man  the  fiaoe  of  his  friend,  I  see,  know,  and  gratefnllj  recotlfrt  iU 
beoefite  of  lectures;  but  the  more  excellent  an  in^tit^itiofi  is  tki 
more  is  it  likely  to  be  injured  by  compulsory  eiiaetm«rDt«  iuUmiti 
to  govern  or  protect  it.  Attendance  at  morning  or  evtf^ottig  AafA 
or  both,  is  an  excellent  practice ;  but  the  making  it  eompoliaff 
has  a  very  sure,  I  do  not  say  an  invariable,  tendency  to  tub  it  of  ill 
beneiicial  eSeet*  It  is  a  more  edifying  sight  to  see  a  atn^lt  !■&» 
vidual  going  to  such  a  service  spontaneondy, — an  I  sm  loU  s  wnf 
distin^^uished  statesman,  the  junior  member  fivr  a  cocitHtiMai^  vi 
a  hundred  miles  heneei  may  V>e  seen  doing  in  all  Trrathmr.  Him  It 
see  a  whole  college  of  young  men  hurrWng  to  Divine  mrvim  to  kait 
their  attendance  upon  it  entered  as  upon  a  rol|.4!all.  I  ua  gU  li 
think  that  the  answering  a  roll-call  pure  and  simple  is  nll0««l  ii 
some  of  our  colleges  to  stand  as  an  alternative  for 
cha}>eb  Now  compulsory  attendance  at  k*ctur«s»  like 
attendance  at  chapels,  aims  at  attaining  something  wlndft  I  bfievt 
to  be  distinctly  good,  but  which  I  also  know  la  be  as  dtftmody  wA 
securable  by  it.  I  cannot  see  the  w^isdom  of  aimini^  ml  the  a^ 
attainable,  and  as  testimony  to  bodily  attendance  b  the  on^  iMii 
really  attained  by  the  proceas  of  *  signing  up/  I  abotttd  dialiaeUy 
limit  the  bearing  of  the  documents  1  refer  to  to  the  teopt  r»Ih' 
att4iinnble — to  wit,  the  seoj^e  of  a  roU-calL  I  am  tnfbrnied  Ihila 
one  of  the  largest  of  continental  eonntries^  the  eyitem  of  eigwiV 
for  students  is  entirely  given  up,  it  having  been  eo  miieh  almi. 
and  that  if  a  student  only  passes  his  examinaUona  well  he  mmi  mA 
have  attended  a  single  lecture.  Hereby,  however,  I  iofaaiil  Ihi 
the  public  are  robbed  of  some  of  the  sectirity  which  they  hav«  i 


iri^fct  to  demand.  No  examination,  however  large  a  factor  of  it  the 
piactical  part  may  be,  can  »ive  entirely  satisfactory  proof  that  a 
man  knows  his  subject  thoroughly  and  practically:  the  elasticity  of 
words,  the  power  of  verbal  memory,  the  possibility  of  '  preparing  ' 
and  'grafting'  a  candidate  for  examination,  as,  in  America  and 
elMwhere,  a  mine  is  '  prepared  '  and  *  grafted  *  for  unwary  speculators, 
are  not  all  the  heads  under  which  sources  of  fallacy  in  exam i na- 
tions might  be  enumerated.  Hence  I  should  wish  to  secure  for  the 
public  what  a  system  of  roll-calls  can  secure — namely,  the  attend- 
ance of  a  student  in  a  particular  spot  where  particular  opportunities 
for  leaniing  particular  things  should  be  available  for  him  in  a  par- 
tioQlar  order  and  sueoeesion.  This  gystem  of  requirements  ehould 
bt)  made  to  tally  with  the  system  of  examinations,  and  thereby 
teachera  and  pupik,  examiners  and  candidates,  would  all  alike  be 
relieved  from  much  that  is  onerous,  unreal,  and  a  snare.  The 
examination  system  would  dignify  the  syst^^m  of  the  roll-call, 
which,  indeed,  as  aiming  at  something  definitely  attainable  and 
attaining  it,  even  if  nothing  more,  w^ould  at  any  rate  posi?e!*s  the 
dignity  which  truth  possesses,  that  of  ^inearrupta  Jidrs  und^ique 
vmia$,^  Common  sense  would  consider  the  advantage,  sense  of 
dtttf  would  enforce  the  nece^ssity,  of  n^ing  opportunities  whilst 
ihejr  were  available,  and  the  two  systems,  that  of  examinations  and 
that  of  the  pre-rcquisitcs  for  them,  would  be  brought  into  a  more 
harmonious  and  less  burdeusome  solidarity  than  they  at  present 
enjoy. 

I  have  been  speaking  of  the  duties  of  young  men  and  of  leamenu, 
but  do  not  suppose  that  I  think  that  older  men  and  teachers,  like 
myself,  have  not  their  duties  too.  I  know  that  I  have  mine,  and 
that  I  oft^n  perform  them  very  much  otherwise  than  I  should  and 
wiah  to  do.  One  hears  talk  sometimes  which  makes  one  think  that 
(ho  talker  snpjKwes  that  morality  bt^longs  to  one  sphere  and  science 
to  another,  and  that  the  two  may  impinge  upon  or  collide  with  one 
another,  but  cannot  otherwise  iuHuenoe  each  other*  Tliis  is  an 
ontLre  mistake.  '  Faith  '  and  *  duty '  are  words  whioh  may,  when 
we  see  them  on  the  outside  of  a  tract,  prepare  us  for  finding  ethical 
and  other  disquisitions  in  pari  maierie  within  ita  covers ;  but  faith 
ao^  duty,  faithfulness  and  thoroughness,  are  also  things  which  can 
BO  more  be  left  ont  of  the  world  of  scientific  work  than  they  can  or 
ought  to  be  left  out  of  '  that  other  world '  to  which  I  have  just 
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alladed.  Examining  is  scientific  work;  indeed^  in  these  days,  it  is 
a  work  which  occupies  a  very  large  portion  of  the  time  of  many  a 
scientific  man,  whether  to  his  benefit  or  that  of  science  I  do  not 
stop  to  discuss.  But  I  submit,  and  without  any  fear  of  contradic- 
tion, that  there  is  no  work  which  calls  for  more  exercise  of  conscience; 
no  work — not  even  that  of  the  judge  on  the  bench — which,  when  well 
done,  illustrates  more  completely  the  truth  of  the  old  doctrine, 'la 
justice,  all  moral  virtue  lies  involved.'  An  examiner  has  many 
temptations  to  strive  against :  the  temptation  to  idleness ;  to  give 
way  to  weariness  ;  to  meet  the  sameness  of  his  subject-matter  with 
perfunctoriness  in  dealing  with  it ;  to  give  way  to  feelings  of  pique 
when  he  finds  that  his  own  pet  views  or  papers  are  entirely  un- 
known to  the  examinee.  Of  course  a  strong  and  upright  man 
resists  all  these  temptations ;  but  strength  and  uprightness  are 
largely  or  entirely  moral  qualities.  I  need  not  labour,  however,  at 
what  is  self-evident.  Let  me  say  a  few  words  about  the  way  in 
which  a  man's  moral  nature  is,  or  ought  to  be,  called  into  activity, 
not  now  when  he  is  engaged  in  testing,  but  when  he  is  engaged  in 
communicating  or  acquiring,  knowledge.  As  regards  the  duties  of 
a  teacher  when  teaching,  he  is  bound  to  beware  of  leaving  any  one 
side  of  a  question,  any  one  set  of  facts,  in  neglect  and  inadequately 
expounded.  Imperfection  of  exposition  in  a  teacher,  not  only  pro- 
duces, in  the  second  generation,  so  to  say,  imperfection  of  investi- 
gation in  the  hearer,  but — as  words  terribly  shoot  back,  like  the 
Tartar's  bow,  mightily  entangling  and  perverting  the  judgment — 
such  imperfection  and  want  of  fulness  in  the  communication  reacts 
by  producing  imperfection  and  want  of  fulness  in  investigation  in 
the  teacher  himself.  It  is  (trite  remark)  diflBcult  to  estimate  the 
consequences  of  any  one  action ;  but  it  is  easy  to  see  that  an  ex- 
ample set  by  a  person,  himself  set  in  authority,  of  slovenliness  and 
inadequacy  in  his  methods  of  work  may  hurt  the  consciences  of  his 
younger  brethren,  and  have  widely  and  lengthily  ramifying  conse- 
quences in  neutralising  chances  for  neutralising  evil  and  suffering. 

I  have  said  thus  much  about  the  responsibilities  of  students  and 
teachers  in  praesenii.  I  will,  with  your  permission,  say  a  little 
more  upon  the  responsibilities  which  will  gather  round  the  former 
i7ifuturo. 

Of  the  students  of  any  hospital  at  any  one  time  we  may  safely 
say  that,  making  a  small  deduction  for  accidental  relinquishments 
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of  the  career  and  for  other  disturbing  causes,  we  oiaj  look  upon  all 
118  likely,  in  a  few  months,  to  come  into  positions  in  which  the  lives 
of  fellow-creatures  of  their  own  species  will  be  lar^-ely  dependent 
upon  their  decisions — i.  e,,  upon  the  knowledge  they  have  stored  up, 
the  power  of  applying  it  which  they  have  gained,  and  the  resolu- 
tion they  may  have  for  duly  using  both.  Some  of  those  now 
present  may  be  fortunate  enough  to  come  into  their  responsibilities 
in  or  u|>on  areas  not  destitute  of  professional  colleagues,  of  whose 
ocwmoel  and  advice  they  may  be  glad  to  avail  themselves*  Some^ 
however,  may  have  to  be  the  sole  and  unsupported  representatives 
of  medical  and  surgical  science  in  some  isolated  country  locality. 
llieBe  are  large  powers  and  large  respousibilitieB :  it  is  but  com- 
monplace to  say  that  a  consideration  of  their  magnitude,  as  it  looms 
out  in  the  future,  should  make  the  opportunities  and  the  ex  h^pathm 
irreplaceable  advantages  of  the  present  seem  doubly  valuable*  This 
18,  I  say,  a  commonplace  remark ;  but  it  is  as  well  to  repeat  it^  for 
all  that.  It  is  not  difficult  to  imagine,  indee<l  it  is  easy  to  bring 
proof,  that  the  deepest  regret,  and,  more,  the  most  ksting  remorse, 
may  be  produced  by  the  thought  that  a  little  more  attention  to 
acme  particular  line  of  pnictice,  to  some  particular  set  of  cases,  to 
acme  new  or  some  old  modes  of  a  curative  kind,  might  have  enabled 
«  man  to  save  a  life  which  has  &Itp{>ed  away  for  the  want  and  in  the 
absence  of  the  knowledge  and  the  power  which  might  have  been 
obtained  thos,  but  has  not  been.  Such  considerations  will  readily 
toggegt  themselves  to  every  private  conscience  in  greater  detail 
than  it  is  well  for  me  to  attempt*  Public  opinion,  in  English- 
speaking  countries  at  least,  on  both  sides  of  the  Atlantic  and  in 
that  newer  Southern  world,  attaches  what  certain  eminent  though 
anonymous  publicista  are  wont  to  write  of  as  an  exaggerated,  but 
what  I  should  spcuk  of  as  a  due  and  proper^  value  to  human  life  and 
hotnan  suffering.  And  upon  private?  conscience  more  or  less  en- 
light<^ned,  and  public  opinion  when  properly  awakened,  morality 
and  its  sanctions  rest  securely.  I  aay,  *  pnblic  opJfiion  when 
|»n>pcrly  awakened;'  for  though  systematic  writeis^  in  these  lattx'f 
dayii,  hiy  abundant  weight  upon  the  indisj^ensability  of  the  exist* 
enee  of  activity  in  public  opinion  to  the  sustentatiou  of  morality,  T 
am  not  clear  that  the  teaching  of  philosophers  has  as  yet  begun  to 
ezerciae  all  the  influence  in  this  direction  which  there  is  no  doubts 
and  which  it  is  much  to  be  desired,  it  will  do  shortly.    I  have  often 
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occasion  to  note  that  men  who  are  individually  'upright'  are  yet 
sluggish  and  negligent,  and  even  cowardly  in  the  work  of  con- 
tributing their  factor  to  the  formation  of  a  healthy  atmosphere  or 
medium  of  public  opinion.  Yet,  if  it  was  true  in  former  times  that 
contemptu  famae^  contemnuntur  virtutes,  it  is  undoubtedly  the  fact 
that  the  progress  of  thought  in  more  modem  times  has  made  the 
moral  to  be  drawn  from  those  words  of  more  pressing  urgency  than 
many  persons  as  yet  feel  it  to  be.  A  man,  for  example,  is  guilty  of 
some  dereliction  of  duty ;  he  sells  himself,  let  us  suppose,  or  what- 
ever rights  of  property  he  may  still  retain  in  the  commodity  he 
calls  himself,  for  the  vote  or  votes  of  one  or  more  beer-sellers,  and 
for  the  seat  on  one  or  other  side  of  one  or  other  House  of  Parliament 
which  that  vote  or  votes  may  directly  or  indirectly  gain  or  keep  for 
him.  A  man^s  own  conscience  is  supposed  to  punish  him  enough 
for  an  action  or  actions  such  as  this,  but  it  is  most  wrongly  sup- 
posed so  to  do.  It  is  the  duty,  and  a  duty  too  often  pretermitted, 
of  everybody  who  recognises  a  bad  action  as  being  a  bad  action, 
to  speak  of  it  as  being  such,  and  as  meriting  general  reprobation. 
Without  such  speaking  out,  morality  grows  &int^  and  may  be 
asphyxiated  for  want  of  what  is  the  *  vital  air' — to  use  the  language 
of  the  older  physiological  chemists — of  the  atmosphere  in  which 
it  lives.  Those  who,  like  medical  men,  see  and  know  much  of  the 
natural  history  and  habits  of  their  fellows  have  many  opportunities 
of  helping  towards  creating  a  healthy  tone  of  social  feeling ;  and 
it  is  possible  enough  to  do  one*s  duty  in  this  way  without  entering 
upon  a  course  of  extravagant  aggression  or  crusading. 

A  few  words  to  point  out  what  I  have  come  to  think  should  be 
the  main  guiding  principles  necessary  for  him  who  would  secure 
real  success  in  the  practice  of  a  really  noble  profession.  I  say  reol 
success ;  and  I  will  say  that  what  the  world  calls  success  is,  perhaps, 
not  so  often  dissociated  from  this  real  success  as  a  few  glaring 
instances  might  make  one  think  previous  to  counting  them  up. 
And  I  believe  that  the  rule,  *Put  yourself  in  his  place,'  based 
on  what  modem  philosophers  call  the  principle  of  '  altruism,'  but 
what  is  found  expressed  plainly  enough  in  much  older  language 
than  theirs,  is  the  rule  which,  if  I  were  confined  to  the  choice  of 
one  single  guiding  maxim  to  be  given  to  a  young  doctor  just  ente^ 
ing  upon  the  responsibilities  of  practice,  I  should  choose  for  tbit 
maxim.    Sympathy  is  truly  called  a  divine  gift,  and  it  does  assuredly 
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give  a  superhuman  power.  I  pre-suppose,  of  course,  patience  in 
investigation  and  carefulness  in  mtiocination  ;  but  such  is  often  the 
obiK^uritj,  intricacy,  and  complexity  of  a  medical  problem,  that  in 
the  ultimate  resort,  it  is  upon  intuition  rather  than  upon  syllogism 
that  its  true  solution  depends.  It  is  to  the  man  who  has  the  touch 
of  genius,  that  strength  of  imagination,  which  enables  him  to  put 
himself  in  his  patient's  place,  and  thus  do  full  justice  to  him,  that 
there  •  ariseth  up  light  in  the  darknese.*  It  is  for  the  want  of  all 
tills  that  '  great  men  are  not  always  wise.'  There  is  an  example 
Buited  to  all  men,  suited  eminently  to  medical  men,  as  it  is  contained 
in  the  history  of  One  who,  though  now  known  to  us  by  other  names, 
was  known  to  our  Saxon  forefathers  as  the  *  Healer.'  He  spent  a 
life  to  the  neglect  of  Himself  in  combating  the  wickedness  and  in 
alleviating  the  misery  of  others.  As  regards  these  two  lines  of 
Ubour,  it  is,  I  think,  possible  to  maintain  that  men*s  instincts  or 
inclinations  have  led  them,  in  looking  at  the  hist^^ry  of  this  life,  to 
give  too  little  prominence  to  the  severity  of  the  outspoken  un- 
sparing denunciations  of  an  evil  generation  which  it  records.  It  is 
not  powible  to  maintain  that  men  have  gone  astray  in  the  import- 
ance they  have  assigned  to  the  manifestations  they  have  recognised 
in  it  of  vast  pity  and  boundless  sympathy. 
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THE  KELATIVE  VALUE  OF  CLASSICAL  AND 
SCIENTIFIC  TEAINING : 

being  a  review  of  dr.  max  v.  pettenk0fer*8  wobx  *wmcum 
die  humaki8ti&cben  gymnasiek  fu^  die  ukiysbsitat  \tl- 

bereiten/ 

The  German-readiDg  public  can  possess  it«elf  at  m.  reij  trifltt? 
cnst  of  a  very  weighty  opinion  as  to  the  relative  value  of  rlMWfil 
and  of  scientific  training,  by  the  purchase  of  an  addfteea  ddivm^ 
last  December,  in  Munich,  by  Professor  Max  von  Pettenkofer,  in  bif 
(-•apacity  of  Rector  or  Chancellor  of  the  University  for  tbt  ti«* 
l>eing.  There  is  in  existence  an  English  document  (we  fieir  «f 
cannot  Bpeak  of  it  a£  a  puUication)  in  the  ehupe  of  a  report^  U 
before  the  authorities  of  the  Owens  College,  Mftnch©«ter,  which  bn 
ap|>emled  to  it  a  name  nearly,  or  quite,  as  &niiliar  to  th%  itadfli 
and  rcadere  of  *  Nature '  as  Pettenkofer's^vix^  that  of  Prutoor 
Roscoe^  and  in  which  the  same  process  of  '  pondrrmtion  *  is  ippU 
to  the  classical  'Gymnasia'  and  the  modem  '  Tli  ill  njiiiHMim' 
severally.  Von  Petteukofer,  who  is  not  referred  to  tn  that  fipA 
shall  here  speak  for  himself^  and  %ve  may  gay  at  oiieo«  tlwl  ilWr 
stating  more  or  leas  fully  the  objections  which  am  ordinarily  nr)^ 
ac^ainst  the  classical  system,  he  declares  himiielf  an  adhvraiit  nf  tW 
party  which  stands  mfper  anthpaM  mas.  The  two  delegates  <if  tt» 
Owens  College  appear  to  incline  in  the  same  direclioii 
but  are  more  eclectic  and  niore  careful  in  balanoiD^  tliesri 
as  to  the  possibility  of  combining  the  two  syitenis  tbaii  svUkt 
Von  Pettenkofer,  whom  we  shall  forthwith  cite  on  the  ome^  or  tksa 
Helmholtz,  whom  they  cite  on  the  otlier  side. 
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The  argument  fi'om  authority  has  a  legitimate  place  in  questions 
ooncemin^  such  matters  iis  the  genesis  of  culture  and  as  the 
fxistt^nee  of  capacity  and  capabilities ;  for  in  such  questions  neither 
the  facts  themselves  nor  the  mode  of  their  origination  can  be 
always  if>oked  upon  as  beyond  the  region  of  probability.  But  as 
we  are  writing  in  a  scientific  periodical,  we  will  begin  at  least  with 
•omething  w  hich  admits  of  being  quantitatively  estimated  ;  and  we 
will  do  this  by  giving  the  time-tables  of  the  classical  {Ih^manis- 
tUcken)  and  of  the  modem  {Rfal^Gymnaiien)  schools  in  Bavaria,  as 
we  find  them  in  Von  Pettenkofer^s  address  (pp.  5  and  18), 

In  classical  schools,  out  of  99  hoiir^  per  week  :■ — 

8  boon  per  week  are  given  to  UemmQ. 
j6  „  n  Latin. 

32  ,f  „  Greek. 

8  tf  tt  FttuKsh, 

(Le,  64  hours,  or  6^^  percent., are  given  to  languages,  three-fourths 
bein^  Latin  and  Greek,  and  one-fourth  German  and  French*) 

17  huuri  per  week  are  given  to  Mfttbematica. 
10  ,t  „  History. 

8  ,t  ,«  Religiotu  Infitmcdon. 

Ill  *  ReaUGymnasien/  out  of  iia  hours  per  week  : — 

9  lioun  per  week  Are  given  to  GennAR. 
14  w  M  Lfttin. 
13                   „                  „  French. 

4  ».  ,1  Englifth, 

(I.e.  40  hours,  or  33  per  cent.,  are  given  to  languages,  of  which 
time  only  une-third  is  given  to  one  ancient  language,  one-third  to 
French,  the  other  two-thirds  to  German.) 

37  liourw  |»er  week  are  given  to  MftihemAtlca. 

(I.e.  algebra,  elementary  geometry,  trigonometry,  descriptive  and 
atiidytieal  geometry  and  higher  analysis,  taldng  %2  per  cent,  of  the 
whole  number,) 

4  hoan  jier  week  »re  given  to  Hiftorjr* 

19  ,,  „  Xftiural  Science  »nd  GeogrAphy. 

J4  ^  „  Drmwing  and  ModeUing. 

8  „  „  ReUgioiii  Imtfuotion. 

Tlje  *  Real*Gyronasien '  are  thus  seen  to  exact  25  per  cent,  more 
hours  than  the  classical  schools ;  and  it  is  by  this  increase  on  the 
one  hand,  coupled  with  a  curtailment  of  the  quota  assigned  to 
Ittogoages  OQ  the  other,  that  time  is  found  for  mathematics  and  for 
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natural  science,  with  the  drawing  and  modelling  so  indispensable  to 
it.  Yon  Pettenkofer  deprecates  the  making  of  anj  material  increase 
in  the  number  of  hours  to  be  spent  in  the  Gymnasien,  on  the  un- 
deniable ground  that  the  day  is  no  longer  and  man  no  stronger 
now  than  were  the  days  and  the  men  of  2ooo  years  ago ;  and  the 
space  for  such  additam^ita  as  must  be  made  to  the  enrricalum  most 
be  found  by  bettering  the  methods  and  means  for  commonicatiDg 
instruction,  and  effecting  thus  an  economy  of  time.  The  Bavarian 
chemist  and  hygienist  does  not  himself  suggest  any  ways  and 
means  whereby  this  economy  may  be  effected,  and  presumptuous 
though  it  be,  we  will  attempt  to  supplement  this  deficiency  by 
saying  that  such  an  economy  might  be  effected  in  England  and 
English  schools  by  applying  one  or  other,  or  all  three,  of  the 
following  lines  of  treatment  to  the  classical  curriculum,  even  with- 
out cutting  its  Greek  adrift.  Latin  and  Greek,  to  put  the  boldest 
suggestion  first,  might  be  studied  in  certain,  and  those  not  a  few, 
cases,  as  literatures  and  not  as  philologies ;  or,  as  a  second  alterna- 
tive, when  some  training  in  philology  is  to  be  retained  at  whatever 
cost,  such  training  might  be  made  more  intelligible,  and  so  less  dis- 
tasteful and  wasteful  of  time,  by  making  the  study  of  it  comparative, 
as  recommended  by  Professor  Max  Miiller  in  his  evidence  before  the 
Commission  just  referred  to;  or  thirdly,  synthetical  scholarship,  in 
the  way  of  verse-making,  should  be  considered  as  a  luxury  and 
refinement  to  be  reserved  for  the  delectation  and  cultivation  of 
those  few  who,  in  any  age,  show  any  aptitude  for  it,  and  synthetical 
scholarship  in  the  way  even  of  writing  Latin  prose  might,  due 
precautions  having  been  taken,  be  dispensed  with  in  the  cases  of 
youths  who,  whilst  wholly  incapable  in  that,  had  shown  some 
capacity  in  some  other  line.  Our  '  due  precautions '  should  consist 
in  the  multiplying  the  practice  of  synthetical  scholarship  in  the 
way  of  translation  from  Latin  into  English.  We  know  the  horror 
which  these  suggestions  will  excite  in  the  breasts  of  schoolmasters 
of  the  type  represented  by  the  gentleman  who  told  the  Com- 
missioners already  referred  to,  that  if  he  were  set  to  teach  history 
in  set  lessons,  he  *  should  not  know  how  to  do  it.'  But  we  believe 
that  by  the  adoption  of  any  one  of  the  three  lines  of  action  just 
glanced  at,  space  and  time  might  be  found  for  the  introduction  of 
the  natural  sciences  into  the  curriculum  of  any  public  school,  and 
that  at  once  without  injury  to  the  dignity  of  either  the  one  or  the 
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oUier  of  the  two  sets  of  studies,  and  without  injury  to  the  physical 
or  mental  health  of  the  learnerB. 

But  it  IS  time,  perhaps,  that  we  should  let  Von  Pettenkofer  speak 
for  himself;  and  this  he  does  (at  p.  12,  I.e.)  to  the  following 
iffect; — '  I  am  oonvinoed  that  philology  and  mathematics  furnish 
prooisely  the  material  for  teaching  and  intelleotual  discipline  which 
is  essential  for  oar  Gymnasia^  and  I  look  upon  the  material  fumi^ihed 
by  other  sciences  as  mere  accessories.  I  know  that  in  putting 
forward  this  iriew,  which  I  do  not  do  now  for  the  first  time^  I  put 
myself  into  opposition  with  the  tide  of  opinion  which  is  prevalent 
just  at  present,  and  which  anticipates  great  advantages  from  the 
introduction  of  additional  subjects  of  instruction,  and  especially 
from  the  introduction  of  instruction  in  natural  science  into  *^  Latin 
•ehools  (Lateinseliuleu)  and  Gymnasia/'  *  Further  on  (p,  16)  he 
prooeeds  as  follows : — '  The  results  of  actual  experience  appear  to 
ine  to  favour  my  views.  In  other  parts  of  Germany  experiments 
hare  now,  for  a  long  while,  been  made  with  Gymnasia  and  similar 
infftitations,  in  which  much  natural  science  is  taught.  But  I 
<saiinot  as  yet  discover  that  any  remarkable  number  of  persons  who 
liave  subsequently  distinguished  themselves  in  natural  science  have 
oomc  from  these  schools.  In  this  matter  reliable  statistics  of  the 
IMipils  leaving  {thr  AbllHrieHfen)  a  Berlin  Gymnasium,  the  00^ 
emlled  **Old  Cologne  Gymnasium/^  in  which  natural  science  has 
ibr  ft  long  while  formed  part  of  the  curriculum,  would  be  very 
inatrootiTe.  Distinguished  men  corne^  from  time  to  time,  from  this 
Gymnasium,  but  certainly  not  in  greater  numbers  than  from  any 
otiiflr  classical  (Humanisiiscien)  Gymnasium  where  no  natural 
sddQOO  at  all  is  taught.  It  would  long  ago  have  been  a  notorious 
fiiMi  if  a  disproportionate  number  of  the  younger  professors  of 
Qfttuntl  science  in  the  Prussian  Universities  oould  have  been  shown 

( have  been  formerly  students  in  the  Cologne  Gymnasium/  W© 
ine  that  this  *  Old  Cologne  Gymnasium*  thus  referred  to  by 
Von  Pettenkofer  is  none  other  than  the  ^  mixed '  (^iimultan)  school 
describi-d  by  Mr.  Matthew  Arnold  under  the  name  of  the  FrwdricA 
Ifiikelm's  Gymnaiiam  at  Cologne,  in  his  ^  Schools  and  Univemtiea 
of  the  Continent/  pp.  2 1 8-a2 1 ;  and  but  that  more  antagonism  and 
Jtes  familiarity  subsisted  between  North  and  South  Gannany  six 
months  ago  than,  we  are  Iiappy  to  think,  aabdata  noW|  W^ ; 
hend  that  more  would  have   been   made  of  the   history  o 


920   BELATIVE  VALUE  OF  CLA8SCCAL  AND  SCIENTIFIC  TRAIItl 


institution  by  the  Munich  Professon  For  Dr.  Jaeger,  the  i 
of  this  mixed  f-chcK)!,  who,  i^s  he  had  been  reftised  a 
to  another  school,  the  Bielefeld  Gymnasiom,  by  the  EdoetlM 
Minister,  oo  account  of  hie  polities^  cannot  be  suspected  of  fi^ 
aetionary  leanino^s^  spoke  to  Mr.  Arnold  in  the  fotlowia^  9mm 
(gee  p,  2  21,  Ll'.): — *  It  was  the  universal  convictaoii  with  tha» 
competent  to  forra  an  opinion,  that  the  Real^kiiiem  were  oel  il 
present  sueiessful  institutions.  He  declared  that  the  bojre  in  Ihi 
corresponding  fornss  of  the  classical  school  beat  the  Be^sdmle  b^ 
in  matters  which  both  do  alike,  such  as  history,  geogimphy,  the 
mother  tongue,  and  even  French,  though  to  French  the  BeebcUt 
boys  devote  far  more  time  than  their  comrades  of  the  cbaigil 
school.  The  reason  for  this^  Dr.  Jaeger  affirms,  is  that  the  desMl 
training  strengthens  a  lioy's  mind  so  much  more.  This  is  vfaals  m 
I  liave  already  said*  the  chief  school  authorities  everywbrtt  ts 
France  and  Germany  testify.  In  Switzerland  yon  do  iiot  hcsr  the 
8ame  story/' 

With  regard  to  Switzerland,  we  learn  from  the  Chi-ens  Cettq!^ 
Report,  alwve  mentioned,  that  Professor  Zellner,  of  the  Palyiedwiic 
School  at  Znrieb,  holds  that  the  establishment  of  ^  Reel  fljrwissii,' 
or  High  Schools  of  Science,  to  take  equal  niiik  with  tiie  iU 
classical  Gymnasia,  and  to  put  pure  and  applied  science  on  tilt 
same  footing  for  educational  purposes  as  that  which  the  dasno 
enjoy  iu  these  schools,  is  a  desirable  thing,  but  that  he  ellows  tfast 
by  the  introduction  of  a  *biforcation'  system  into  the  older  sthsslj 
they  might  be  made  equal  to  meeting  all  modem  rcqtiifeiMBla 
Ilelmholtz,  on  the  other  hand,  may  in  the  same  report  he  laaei 
pleading  strongly  for  '  the  foundation  on  equal  t^erms  of  eompWe 
academic  institutions  for  science'  as  a  *  counteraction  of  the  teoilsii^ 
of  classical  men  to  lean  on  authority  alone .^ 

'  Philological  culture/  says  the  eminent  physiologist  af  BciiU* 
berg,  *  has  an  ill  effect  on  those  who  are  to  devote  themeslsss  li 
science ;  the  philologist  is  too  much  dependent  on  aathorify  ifll 
books,  he  cannot  observe  for  himself,  or  rely  ujion  his  own  eoo- 
cluBions,  and  having  only  been  accustomed  to  consider  the  lews  of 
grammar,  all  of  which  have  their  exceptions,  he  cannot  atldenitaail 
the  invariable  character  of  physical  laws.'  Gmotang  with  elJ  rsspisl 
the  premises  laid  down  by  Professor  Ilelmholts,  we  shoiild  deeier 
to  the  cotichision  which  he  would  base  upon  them^  ead  pteCass  eei^ 
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fH'Ivee  unable  to  sec  that,  because  particular  institutions  bave  a 
lendeucy  to  dwarf  and  stunt  particular  faculties,  they  should 
therefore  be  left  undisturbed  to  do  this  evil  work  un counteracted. 
And  etill  leavings  the  premises  OEimpugned,  we  should  set  op  a 
eross-indietment  to  the  efiect  that  if  eWsieal  studies  left  the 
student  of  them  unacquainted  with  the  invariability  of  natural 
lawft,  physical  studies  leave  the  student  unacquainted  with  the 
vaiiabitity  of  men's  minds.  But,  so  far  as  the  business  of  life 
eonsists  in  having  to  do  business  and  hold  intercourse  with  our 
fellow.men,  this  acquaintance  with  the  variability  of  men^s  minds 
k  simply  the  particular  kind  of  knowledge  \vhich  is  not  only  the 
most  practically  u&eful  and  marketable  of  all  kinds  of  knowledge, 
lot  10  precisely  the  kind  which,  by  common  consent,  is  allowed  to 
eharacterise  if  not  to  institute  *  culture/ 

Ijord  Lyttelton.  however,  and  the  Endowed  Schools  Com- 
znissioners  would  appear  to  be  in  favour  of  the  establishment  of 
locally  distinct  schools  for  the  two  sets  of  studies  and  of  students, 
mod  herein  to  be  at  one  with  Helmboltz.  The  Owens  College 
'Delegates,  on  the  other  hand,  are,  like  ourselves,  in  favour  of  a 
SfBtem  of  bifurcationp  which   wonld   not   necessarily  keep  apart 

fcmB  of  different  mental  conformation  who  might  be  much 
fited  by  mutual  contact.  They  have  come  to  this  conchision 
mainly  for  reasons  based  on  observations  and  testimony  given  in 
Oermany.  Our  peculiar  social  organisation  makes  the  question 
mora  oomplex  for  us ;  but  we,  too,  have  our  experience  as  well  as 
tlifl  Oerroans ;  and  time  has  shown  that  an  Euglishman,  whose 
reputation  as  an  educationalist  is  equal  to  that  of  Uelmholtx  as  a 
physicist,  may,  in  this  very  matter,  be  as  far  wrong  as  we  believe 
that  great  physicist  to  be.  In  1864  Dr.  Temple  told  the  Public 
Commissioners  (see  Report,  vol.  ii.  p,  312)  that  he  should  *  not 
eondder  it  wise  to  follow  the  Cheltenham  and  Marlborough  examples 
by  attaching  to  the  public  schools  modern  departments.  Tlie  classical 
work  would  lose,  the  other  work  would  not  gain !  *  In  1 H67  we 
find  a  distinguished  Rugby  master,  the  Rev«  J.  M.  Wilson,  apeakifig 
to  the  following  eflect  of  the  results  produced  by  the  changea  Bfi  mi 
tad  in  aocordanoe  with  the  proposals  of  the  Public  Schools  Com- 
miMonera,  and  earnestly  and  honestly  carried  out.  *  I^astly,  what 
nro  the  general  resnlta  of  the  introdaction  of  scientific  teac^hing  in^ 
tbe  opinion  of  the  body  of  the  masters  ?    In  brief  it  is  this : 
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the  School  as  a  whole  is  better  for  it,  and  that  the  scboUrBhipif  not 

worse This  is  the  testimony  of  classical  roasters,  by  no  metiu 

specially  favoorable  to  science,  who  are  in  a  position  which  enables 

them  to  jndge It  is  believed  that  no  OEiaster  in  Bogbr 

School  would  wish  to  give  up  natural  science  and  recur  to  the  old 
curriculum*' 


XL  VII. 


THE  EARTH-CLOSET  SYSTEM. 


I  VENTUiB  to  think  that  Von  Fettenkofer's  opinion  of  the  earth- 
doeet  syetom  may  be  worthy  the  attention  of  the  readers  of 
'The  Lancet'  at  the  present  momeut.  It  may  be  found  to  the 
following  effect  in  the' Zeitachrit't  fur  Biologie,'  1867,  bd,  iii.  hft, 
ii.  and  iii.  p.  398  i-^ 

i»  to  ailatirity.  I  oot  only  do  not  look  forward  to  &ny  gain  as  being  Ukelj  to  ftme 
iHmf«etion  with  emrtb  uid  pnt^  bat,  on  the  other  hand,  I  feftr  tke  greAtoit 
r  from  ]t»  etpeciAlij  ai  tv^g^rds  ohokm.  If  it  b,  im  it  it  now  pretty  generally 
eved  tu  be«  actually  Ihe  hct  that  the  porosity  of  the  loii  and  it«  impregnation 
I  escreta  do,  at  all  events  at  particulBr  leaaoni,  bring  aboat  a  local  djepoaition  for 
,  and  that  the  iminDoity  from  cholera  which  a  rooky  soil  enjoy  a  dapenda  Qpon 
lb*  dnuiuataDoe  that  each  aoiU  cannot  he  so  impregnatadp  I  caimot  see  my  way 
towards  reoonimeDding  the  disiDfectioa  of  privies  with  earth  and  peat/ 

Now,  I  apprehend  that  it  will  be  allowed  that  the  same  line  of 
naacming  will  apply  to  the  localisation  and  diffusion  of  typhoid 
ttrer.  And  I  would  add  that  certain  observations  which  I  made 
recently  in  a  fever-etricken  village*  with  the  aid  of  the  light  which 
Dr.  Budd's  and  Dr.  T.  K.  Chambers'n  writings  had  given  me,  have 
indnoed  me  to  think  that  of  the  two  recognised  foci  for  infection — 
the  bespattered  privy  and  the  contaminated  well — the  former  may 
be  ihe  one  which  is  more  commonly  at  work.  For  though  it  is  said 
that  the  larger  pn>[>ortion  of  women*  and  children-sufferers  points 
to  ike  water,  of  which  they  are  said  to  drink  more,  being  the 
cattia  at  work,  the  facts  are,  not  that  the  women  and  children 
drink  more  water  in  tea,  &c.  than  the  meo,  but  that  they  get  less 
baer ;  whilst  many  of  the  men  in  our  semi-savage  villager  never  use 
m  privy  at  all,  or  at  least  not  habitually.  This  last  is  the  tme 
dilTerentiating  condition.  What  applies,  however,  to  the  wood* 
work  and  contents  of  a  privy  applies  to  the  like  elements  in  the 
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coDstitution  of  the  earth-ctoset,  so  far  as  disinrecUoii  or  th§  «iat  of 
dUiuf^ctioD  IS  concerned.  And  if  I  am  told  tb^t  the  ouA^-doHlii 
inoflenfiiTe,  and  that  the  privy  is  fetid,  I  answer  thmt  m  tnUhmtkt 
is  none  the  less  dangerous  becaose  its  rattle  is  removed  ;  Bad  lli^ 
for  anything  shown  or  known  to  the  contrary^  odoor  is  to  infatiffa, 
deodorisation  to  disinfection,  what  the  noise  of  the  serpent  is  la  ill 
bite. 

I  believe  now,  as  I  said  some  years  ago  in  an  article  ia  Ha 
*  Quarterly  Joomal  of  Science'  for  April^  1866,  page  189,  Ihil 
some  modification  of  the  latrine  system^  secoring  all  the  adiaoA^v 
and  av'oiding  all  the  dangers  of  the  water-closet  systeni  ptuy, 
may  be  contrived  for,  and  safely  entrusted  to,  even  the  pciorHt  aal 
most  careless  of  our  populations.  Upon  this  point  LiebigV  ofiiim 
will  be  of  interest,  and  the  more  so,  perhaps,  inasmuch  as,  mitk  1 
curious  neglect  of  accuracy,  the  illnstriaus  chemist  is  ofttfii  aUepd 
to  be  an  opponent  of  systems  for  the  removal  of  aewage  hf  lie 
cheapest  mode  of  carriage — namely,  that  by  susi>ension  in  waWi* 
His  real  opinion  may  be  found  in  a  letter  addressed  to  l>r.  VarrciK 
trap.  May  i,  1866,  and  published  by  that  writer  in  bis  lOf 
valuable  work,  *  Ueber  Werth  oder  Unwerth  der  WasaeneloMftis^* 
p.  178,  Berlin,  1868.  Baron  Liebig,  after  stating  that  ha  agna 
with  Mr.  Lindley  s  plans  for  the  drainage  of  Frankfort  m  alt  tmrn^ 
tial  points,  says : — 

'  I  am  uf  opmian  Uuit  of  the  preaent  me&ni  for  the  reinnirdl  <if  HHl^pi^  IIb  ap 
which  b  bftaeil  upon  a  water-iupply,  dktributed  at  lh«  t%t»  af  «Ls  eiM^  iMi  (iiMi 
thirty* iix  galloni)  per  headt  hi  the  ealeat  d  ehe«{»ail  laothod  for  tlw  iwbm^  §t  S 
Impurity  hoth  of  house  and  of  itroet  water  , .  •  For  ih«  purpOHB  of  agrifliltaB*  il  ft 
of  particular  Importance  that  the  ooiiteiitd  of  the  tewon  tbiMftld  not  be  toadmik^  Mi 
the  eewem,  hot  ehoidd  be  used  fur  mftniirixig.* 

Since  writing  the  above,  I  have  performed  each  of  the  SMomrnf 
five  experiments  several  times ; — 

i«  Having  added  to  five  drops  of  liquor  ammonua  (Loodoa 
Phsrin,)  100  cubic  centimetres  of  distilled  water,  I  conoertcd  tW 
glass  jar  containing  this  solution  with  an  aspirator,  between  whidi 
and  the  jar  some  of  Nessler's  reagent  for  the  detection  of  amiify* 
was  placed  in  a  tube  with  several  bulbs.  A  Wottlfl*s  bodk,  cap 
taaning  sulphuric  acid^  was  adapted  to  the  distal  side  of  tbe  JBTtit 
as  to  secure  the  passing  of  the  aspirated  air  thmiagli  Uie  aeiL 
Very  shortly  after  the  commencement  of  aspimtion  tlie  tell  Ml 
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became  yellow  and  turbid,  and  finally  threw  down  a  very  abundant 
red  precipitate, 

3t  The  same  quantity  of  solution  of  ammonia  having  been 
poured  into  a  jar  of  the  same  size  as  the  one  employed  in  experi- 
ment No.  1,  dried  earth  was  poured  into  the  jar  up  to  about  the 
level  which  the  lOO  cubic  centimetres  of  water  occupied  in  the 
other  jar.  The  jar  having  been  similarly  connected  on  either 
aide,  and  aspirated,  Nessler's  reag^ent  became  turbid  and  yellowish, 
but  gave  no  very  distinct  precipitate,  and  none  at  all  of  a  red 
colour. 

I  3.  Ashes  from  a  coal  fire  having  been  substituted  for  the  dried 
w«arth  of  experiment  No.  2,  this  experiment  was  again  tried,  with 
I  the  result  of  the  formation  of  scarcely  any  precipitate  in  the  bulbs 
I  containing  Nessler's  reagent. 

I  4  and  5.  These  experiments  consisted  in  repeating  experiments 
I  Nos.  2  and  3  severally,  with  the  addition  to  the  earth  and  ashes 
Iplppectively  of  as  much  water  as  the  jars  would  receive  into  the 
mce  already  partially  filled  with  the  solid  substances  specified.  In 
each  case  a  large  quantity  of  yellowish-red  precipitate  was  formed 
in  tlie  test  fluid  upon  aspiration.  The  precipitate  was  much  less 
dense  and  abundant  than  that  produced  in  experiment  No,  i,  and 
took  a  much  longer  aspiration  before  it  was  formed.  It  was 
formed  much  more  rapidly  by  the  air  aspirated  from  the  wetted 
earth  than  by  that  from  the  wetted  ashes. 

It  will  be  asked,  Do  not  these  experiments  show  that  ashes  and 
e&rtb  are,  ea<:fh  of  them  in  their  respective  order,  superior  to  water 
tm  use  in  closets?  I  think  not ;  for,  firstly,  it  is  not  certain  tlmt 
^^^■aonia  is  the  cause,  or  a  necessary  co-efficient  of  the  cause,  of 
^BitftgnMi^  any  more  than  it  was  proved  formerly  by  Daniell  that 
lljdro-snlphnric  acid  was  the  cause  of  malaria.  Secondly,  there  ia 
much  reason  to  believe  that  it  is  precisely  when  the  earth  rcceivea 
eboleraic  and  typhoid  evacuations,  and  should,  At  A^/H>tAe4ii,  difiinfeet 
them,  that  they  become  most  deadly.  (See  Pettenkofer,  *  Zeitsi^hrift 
fur  Biologic/  1865,  p.  357,  ef  passim  \  Liebermeister,  *  Deutsche 
KUnik/  Feb.  17,  t866;  Varrentrap,  loe.  cit.,  p.  10 1  ;  Park«^'a 
•  Hygiene,'  pp,  254,  593,  ed.  i.)  The  healthiness  of  Alexander  s 
armies  has  been  aacnbed  to  his  practice  of  frequently  changing  big 
cmmping^grottnd,  and  army  surgeons  nowadays  recommend  the  like 
practice,  or  disinfect  the  ground  itself,  as  the  French  did  m  the 
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Crimea,  Thirdly,  these  experiments  show  very  pUiilj  hem 
seriously  wetting  impairs  the  power  whieh  earth  and  wAtt  hut 
of  retaining  gases  in  their  pores;  and  this,  which  tli«  rgfiimfr 
of  their  operation,  as  ordinarily  taught,  would  hmre  M  M  U 
anticipate^  has  been  praetically  confirmed  by  Dr.  MoailV  letHl 
experience  of  the  working  of  earth-closets  in  India,  (See  '  Bipni 
on  Gaols  of  Lower  Province^/  p.  144,  1868.)  Now  *d«|««*  m 
tluid  refuse  of  all  kinds,  must  be  got  rid  of  somehow  aad  mm 
way;  and  either  they  are  thrown  upon  the  earth  or  till  "eoo- 
servancy/  where  it  exists,  and^  producing  the  pbyvio9<liaaMl 
solecism  to  which  I  have  alluded,  they  reproduce  the  bonrid  Mta* 
Chester  *  middens*  (q.v.,  or^  by  preference,  Mr,  George  Oietfif*! 
account  of  them  in  the  '  Quarterly  Journal  of  Science  *),  or  UMf 
have  a  system  of  sewers  to  receive  them,  along  whicli  Um  po&I 
matters,  little  if  indeed  at  all  less  noxious  than  thcji  mtglii  jeilai 
well  pass  too.  Fourthly,  the  double  journey,  in  and  <Mst  of  le«i| 
which  earth  must  go  through,  is  a  great  drawback  upon  Ike  1 
which  it  may  possess ;  whilst  the  fact  that  eoak  do  Gomi 
towns  as  it  is  may  tempt  us  to  advocate  the  employment  ef  lk# 
ashes  they  are  converted  into  for  the  purposes  in  question.  la  tin 
house  of  the  rich  man,  where  the  bodies  producing  refiMe  sjw  wrt 
very  greatly  out  of  proportion^  or,  possibly  enough,  only  efod  M 
number  to  the  fires  producing  ashes,  and  where  a  s«?perai4*  ^iMI 
for  liquid  n^fuse  is  but  a  trifling  item  in  the  ex|ienie  of  Imm«- 
building,  an  ash  '  conservancy '  is  a  possibility.  Bat  liie  qvntila- 
tive  considerations,  to  which  I  have  just  alluded,  show  Ajm^^tlnl 
it  is  as  inapplicable  in  theory  to  the  needs  of  a  poor  popolafeiiaa^ 
I  believe,  actual  trial  of  it  on  the  large  scale  has  abawii,  and  ihnTt 
will  shoWy  it  to  be  in  fact. 


XLVIIL 

ON  TYPHOID  OR  ENTERIC  FEVER  IN  INDIAN 
GAOLS,  AND  ON  THE  RELATIONS  OF  THAT 
DISEASE  AND  OF  CHOLERA  TO  THE  DRY- 
EARTH  SYSTEM  OF  CONSERVANCY. 


Dr.  Buchakak,  in  the  Appendix  (No.  4,  pp.  96,  97,  106)  to  the 
Twelfth  Report  of  the  Medical  Officer  of  the  Privy  Council  (for 
1869,  published  in  1870),  has  thrown  donht  upon  the  validity  of 
oertain  reasonings  of  mine  (in  'The  Lancet,' March  20th,  1869, 
pp,  411.  412)  as  to  the  pogsibility  of  a  dry-earth  aystem  of  oon- 
teirancy  favouring  the  spread  of  t>T>hoid  (or  enteric  or  pythogenic) 
fevM*.  One  of  my  arguments  having  been  based  upon  the  fact  that 
Csver  spread  in  the  gaok  of  India  in  spite  of  the  introduction  into 
tbim  of  that  system  for  dealing  nnth  excreta^  Dr.  Buchanan 
objcmH^  that  this  argument  is  of  no  cogency  unless  it  he  shown  that 
the  Indian  fever  in  question  is  enteric  and  not  ty|ihiis  fever, 
Wlien  I  wrote  I  was  of  opinion  that  this  Indian  gaol  fever  was 
enteric  and  not  typhus,  and  further  investigation  has  confirmed  me 
in  this  belief. 

In  1869  I  did  not  think  it  necessary  to  lay  any  emphasis  uixxn 
this  point,  for  I  thought  it  was  a  settled^  received,  and  established 
belief.  Dr.  Murchison,  in  his  chapter  on  the  *  Geographical  Dis- 
tribation  of  Typhus  Fever  *  (p.  58  of '  A  Treatise  on  the  Continued 
Fevers  of  Great  Britaini'  1861),  had  said  that  there  were  'no 
ftutbentic  records  of  typhus,  such  as  we  see  it  in  this  country, 
baving  been  met  with  in  Asia,  Africa,  or  the  tropical  parts  of 
Ameriea**     If,  in  the  same  connexion,  Dr.  Murchison  allows  that 

^^fali  disease '  and  the  true  bubonic  plague  may  be  analogous 
identical  with,  typhus,  I  have  to  say  that  between  typhus 
tm  thus  locally  represented  and  the  gaol  fevers  as  described  in  the 
Indian  gaols  there  is  scarcely  a  siuglc  point  in  common ;  and  if 
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Dr.  Morehead's  suggestion,  which  Dr.  Murchison  thinks  *not 
unreasonable,' as  to  the  superaddition  of  an  infectious  to  a  malarioos 
factor  in  the  formation  in  such  cases  as  those  of  the  Agra  gaol,  be 
accepted,  I  have  to  say,  in  the  second  place,  that  it  makes  my 
case  stronger  instead  of  weaker.  For  what  we  know  of  such  com- 
binations of  an  '  earth-born  '  or  *  earth-sown ' — to  use  Dr.  Brjden's 
expressive  synonym  for  malarious  poison — with  a  personally  in- 
fectious element  is  based  upon  experience  of  two  diseases  only- 
typhoid,  to  wit,  and  cholera, — and  of  these  two  diseases'  piecisely  it 
is  known  that  they  spread  'by  the  operation  of  decomposiiig 
excreta.'  We  suppose  the  same  to  be  the  case  with  dysentery.  Bat 
I  must  say  that  the  supposition  of  remittent  fever  becoming  in- 
fectious appears  to  me  to  be  purely  hypothetical^  and,  as  yet  at 
leasts  far  too  unsubstantial  to  carry  even  the  weight  of  an  objection 
without  tottering. 

Boudin,  Guyon,  and  La  Roche  are  quoted  by  Keith  Johnston, 
in  the  second  edition  of  the  '  Physical  Atlas  of  Natural  Pheno- 
mena,' 1856,  pi.  35,  p.  lai,  to  the  effect  that  *  typhus '  was  limited 
to  the  northern  tempemte  zone.  The  date  of  this  work  reminds 
me  that  in  those  days  it  was  thought  necessary  (as  by  myself  in  a 
Report  on  Smyrna,  p.  59)  to  insist  on  the  reality  of  the  distinction, 
then  a  comparatively  novel  one,  between  typhus  and  typhoid 
fevers ;  and  I  have  referred  to  Keith  Johnston's  article,  not  so 
much  for  his  own  or  his  authorities'  opinions  as  to  what  they  called 
typhus,  as  for  the  sake  of  quoting  his  valuable  and  suggestive, 
even  though  not  wholly  accurate,  remark — *  The  geographical  and 
climatal  limits  of  typhus  in  Europe  and  America  will  be  found  to 
correspond  nearly  with  those  of  the  glutinous  Cerealia  and  potato.' 
The  organic  world,  whether  pathological  or  physiological,  whether 
animal  or  vegetable,  must  be  looked  at  as  a  whole.  Facility  in 
colligating  facts  can  always  be  obtained ;  the  power  of  detecting 
their  rationale  can  sometimes  be  obtained  by  the  employment  of 
this  method.  I  should  not,  however,  accept  Keith  Johnston's 
suggestion  of  this  particular  geographical  phytographical  corre- 
spondence ;  a  nearer,  though  still  only  partially  correct,  boundaiy 
would  be  obtained  by  taking  the  northern  limit  of  the  Palmaceae 
as  the  southern  limit  of  true  typhus ;  a  botanist  who  would  supply 
us  with  a  botanical  expression  for  the  words  'annual  isotherm  of 
68°  Fahr.'  would  very  nearly  meet  the  case. 


Leaving  now  the  subject  of  typhus  and  its  existence  or  non- 
eodstence  in  India,  and  coming  to  the  question  of  typhoid  fever, 
I  mast  express  my  siirprise  at  Dr»  Buchanan's  having  said  (p.  io6) 
that  *  nothing  about  enteric  fever  can  be  brought  into  evidence 
from  India  * ;  for  Dr.  Murehison  quotes  a  cloud  of  authorities 
(p.  407  q/?,  cit.)  in  support  of  his  statement  that  *in  India  it  is 
JKOW  known  to  be  far  from  uncommon ' ;  and  I  suppose  that  a 
difease  not  uncommon  outside  may  be  taken  as  likely  to  be  not 
imoonimon  inside  the  walls  of  gaols.  I  will  quote  one  authority 
whom  Dr.  Murehison  has  not  quoted^namely,  Dr.  James  An- 
nesley,  the  author  of  a  work  on  the  *  Causes,  Nature,  and  Treat- 
ment of  the  more  prevalent  Diseases  of  India  and  of  Warm 
Climates  generally,'  a  first  edition  of  which  appeared  with  plates, 
in  quarto,  in  1838,  and  a  second  without  plates,  in  octavo,  in 
1841,  At  page  457  of  the  first  edition,  and  page  547  of  the  second, 
imder  the  bead  *  On  Organic  Changes  in  Fevers/  I  find  the  follow- 
ing words,  for  the  latter  part  of  which  plate  acxii.  of  the  first 
edition  furnishes  a  good  illustration : — 

'  If  «rl»  of  diname  of  tlie  Iftrge  »iid  axuJl  intwtiiiM  ipe  generftUjr  ootifiiicd  to  tli«lr 
ittt^rraft]  tunics.  The  duodenum,  jejoDum,  and  Ueum,  Mpeoialljr  the  duodonum  and 
Icrfnitutlita  of  the  ileum,  very  frequently  Bre  Jbeued  in  their  mucous  lurface,  which 
k  liLikmed  in  patchea,  immetimet  corcttd  with  a  maco-pumient  »ecretiaa  and  studded 
villi  ■null  abfimtknitf  |MiiticiilArly  the  lerauiijitioii  of  the  ileum.  OecMionatly  tho 
Bnootif  mrhim  !•  of  »  bc^k-rod  or  purpliih  fehftde  of  odour,  Af>p«rently  Knhymoaed, 
Kid  oovei^d  with  m  bloody  auiies,  and  readily  detached  from  the  tubjacout  texture. 
In  aeveral  tmtm  the  ulcer&tiona — which  aoroetimea  are  Iat^  and  f&r  apart^  at  other 
tfnHH  mat!  and  agglooienkted,  eBpecially  the  farmer — have  nearly  penetrated  tho 
tuaki  of  the  inteitinee,  and,  in  a  very  few  caocs*,  I  have  uluwrved  this  oocurrenoo 
Mindly  to  have  aupervened,  the  ooatenta  of  the  bowehi  being  partly  effused  into  the 
L  QaHty,  and  bAfiiig  prodnoed  peritonltia.* 


I  come  Dow«to  evidence  which,  as  being  of  more  recent  puhlicn- 
tion  tlrnn  my  communications  in  'The  Lancet'  af  March,  1H69, 
was  not  available  when  I  wrote»  but  which  shows  beyond  all  doubt 
that  enteric  or  typhoid  fever  is  one  at  least  of  the  piol- fevers  of 
India.  In  Dr.  De  Renzy'a  last  Report  on  the  Sanitary  Admini- 
stration of  the  Punjab  *  (for  a  recently  peceived  copy  of  whieh  I  am 
indebUnl,  as  I  imagine,  to  his  kindness),  I  find,  at  pa^i"  127,  the 
following  statement  relative  to  one  of  the  gaols  brought  forward  in 
erideooo  by  me,  in  '  The  Lancet/  in  Harch^  1869 1^^ 

*  For  1869.    Pttbiiahod  at  the  LmwwDc^  Frtm,  Lahore,  1870. 
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'  In  an  extract  from  Dr.  Fairweather^B  valuable  report  on  the  fevers  which  pievafled 
in  the  spring  of  the  year  in  the  Bawulpindi  gaol,  which  is  printed,  will  be  found  oon- 
elusive  proof  that  typhus  fever  must  henceforth  be  regarded  aa  one  of  the  endrmic 
diseases  of  that  district.' 

On  the  next  page  we  find  that  Dr.  De  Benzy  uses  the  most  modem 
nomenclature,  and  contrasts  typhus  with  typhoid  and  relapsing 
fevers.  Upon  reading  this^  I  determined  to  come  forward,  though 
a  most  *  unwilling  witness  ^,'  yet  without  delay — as,  from  not 
having  seen  any  notice  of  this  Report,  I  believed,  and  believe,  I 
must  have  been  one  of  the  first  persons  in  England  to  receive  s 
copy  of  it, — and  state  that  I  had  received  information  which  led 
me  to  believe,  in  accordance  with  Dr.  Buchanan's  suggestion,  that 
typhus — a  disease  as  little,  though  also  as  much,  affected  in  its  con- 
tagiousness and  spread  by  the  use  of  earth-closets  as  small-pox— 
did  really  exist,  though  alongside  of  typhoid,  in  one  of  the  Indian 
gaols  of  which  I  had  written.  But  on  turning  to  Dr.  Fair- 
weather's  Report,  at  page  80  (Appendix)  of  Dr.  De  Renzy's  volume, 
I  could  not  thereby  convince  myself  that  it  did  furnish  conclusive 
proof  of  the  existence  of  typhus  in  that  gaol.  In  Dr.  Eair- 
weather*s  Report  notes  are  given  of  eight  cases,  of  which  five  only 
ended  fatally,  and  with  a  post-mortem  examination.  Of  these  five 
fetally  ending  cases,  we  find  it  recorded  of  one  (Case  6)  that  *  his 
symptoms  were  more  those  of  enteric  than  of  typhus  fever';  and  as 
the  intestines,  in  the  account  of  the  post-mortem  examination,  are 
described  as  '  having  the  lower  part  of  the  ileum  one  mass  of  ulce- 
ration, enlargement  and  thickening  of  Beyer's  patches,'  we  need 
only  remark  that  the  diagnosis  formed  during  life  was  very 
abundantly  confirmed  by  the  autopsy,  but  that  neither  seems  to 

^  I  see  from  one  of  Dr.  Buchanan's  notes,  p.  96,  that  some  objection  can  be  raised 
to  my  employment  of  the  words  '  an  unwilling  witness '  when  speieJcing  of  a  persoii 
who,  like  Dr.  Mouat,  comes  forward  and  publishes,  with  the  truthfulness  whidi  we 
expect  and  find  in  such  officials,  facts  which  are,  or  seem  to  be,  scarcely  reooncilabls 
with  theories  he  has  advocated.  I  am  not  aware  that  ordinary  usage  attaches  any 
offensive  insinuation  to  the  words  alluded  to  and  employed  above.  Still  I  may  exprea 
regret  for  having  employed  a  phrase  which  could  be  misinterpreted.  After  a  '  veiy 
critical  reading/  however,  of  my  letter  in  'The  Lancet '  of  March  loth,  1S69,  I  think 
that  another  of  my  expressions  used  there  does  require  amendment.  Though  John 
Hunter  said  that  nothing  was  so  difficult  as  to  know  when  a  fact  waB  a  fiw^  I  still 
am  sorry  that  I  said  that  Dr.  Mouat's  faet$  had  been  called  in  question,  as  thai 
expression  does,  I  must  acknowledge,  admit  of  a  harsh  interpretation.  I  do  not 
■uppose  Dr.  Mouat  puts  this  upon  it ;  I  should  regret  it  if  any  future  commentator 
^nlddoBo. 
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that  the  case  was  anything  but  what  it  was  supposed  to  be — 
[y,  enteric  fever.     A  second  of  the  iive  died  with  geneml 
peritonitis,  consequent  upon  perforation  of  the  intestine  of  one  of 
•  three  small  corroding  ulcers  in  ileum,  one  on  ileo-colic  valve»  one 
a  few  inches  further  backj  and  a  third  about  a  foot  from  ileo-eolic 
valve.'     The  mesenteric  glands  are  stated  to  have  shown  no  signs 
of  disease ;  but  the  man  had  been  ill  six  weeks ;    and  this  fact, 
which  explain B  the  former  one  so  far  as  it  needs  explaining,  is  at 
Uie  same  time  incompatible  with  the  hy[M:)thesi8  of  typhus,  and  ex- 
plicable upon  that  of  typhoid*     Of  the  third   of  the   five   cases 
(Case  7)  it  is  recorded  that  he  was  admitted  into  the  hospital  on 
April  7  th  *  with  continued  fever,  and  all  that  can  be  recollected 
concerning  him  is  that  he  was  much  troubled  with  cough  and  with 
pain   in  the  right  side/     The  man  died  on  June  5th,  and   the 
autopsy  revealed  tubercles  crowding  the  left  lung,  vomicae  in  the 
right,  and  ulcers  with  elevated  hardened  edges  in  the  ileum.     This 
sppears  to  have  been  a  case  of  tuberculosis.     Two  of  the  five  fatal 
ca«es  (Cases  3  and  4)  remain  to  be  dealt  with.     In  neither  of  them 
was  there  any  intestinal  or  mesenteric  mischief;    and  neither  of 
them*  therefore,  could  have  been  *  enteric '  fever.     The  persistence 
of  typhus  spots  is  about  the  only  post-mortem  appearance  patho- 
^omonic  of  t}'])hus ;  and  this  is  said  to  have  been  absent  in  one  of 
the  two  cases  (Case  3),  whilst  of  the  other  case  (Case  4)  we  are 
told  it  began  as  *  intermittent  fever.*    With  regard  to  the  three 
remiuntng  cases  of  the  eight  in  which  there  was  a  favonrable  ter- 
mination, it  is  more  difficult  to  speak  positively  either  way  as  to 
typhus  or  typhoid.     But  with  reference  to  the  value  of  the  rash  as 
a  dingnostic  mark»  in  two  of  these  three  cases,  I  must  say^  con- 
sidering what  we  know  of  the  protean  variations  which  typhoid 
fever  may,  even  in  our  chilly  climate,  put  on  as  to  the  character  of 
the  cutaneous  eruption  accompanying  it^ — variations  consisting  in 
the  development  of  a  *  scarlet  rash/  of  *  petechiae/  of  'vibicea,'  of 
*  sudamina,'  in  addition  to  the  typical  lenticularly  raised  rose-spots — 
that  it  IS  open  to  me  or  to  any  one  else  to  demur  to  any  one  of 
then  cases  being  positively  set   down  as  certainly  not  enteric. 
With  reference,  lastly*  to  the  third  of  the  three  cases  which  sur- 
Tived  (Case  8),  it  is  well  to  mark  that  the  case  lasted  more  than  an 

*  Set  MurchiMQ,   'TrMtiM  oo  ConUimed  Feven^*  pp.  474,  519*   An<^  ^n  '"TIm 
IjUMSeV  Dw>.  to,  1870. 
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entire  month  ;  and  that  Dr.  Fairweather  says  of  it  that  it  looked 
*  like  a  complication  of  a  dysentery,  typhus,  and  typhoid.'  Of  the 
eight  cases,  therefore,  which  were  taken  as  proving  conclusively 
the  presence  of  typhus  in  India,  two  appear  to  have  been  certainly 
typhoid,  the  post-mortem  examination  proving  the  disease  to  have 
been  this ;  a  third  is  the  case  last  mentioned ;  a  fourth  appears  to 
have  been  a  case  of  tuberculosis ;  a  fifth,  though  covered  with 
eruption  like  that  of  typhus  during  life,  did  not  retain  it  after ;  a 
sixth  began  as  a  case  of  intermittent  fever ;  and  the  two  others 
who  survived  may  possibly  have  been  cases  of  typhoid  or  of 
remittent. 

It  would  appear  from  the  'Report  on  Measures  adopted  for 
Sanitary  Improvements  in  India  from  June,  1869,  to  June,  1870,* 
recently  published,  p.  85,  that  there  are  two  reports  extant  upon  the 
fever  in  the  Rawulpindee  Gaol,  by  Dr.  Lyons,  the  medical  oflScer  in 
charge.     It  would  be  interesting  to  see  these. 

Dr.  Fairweather  has  prefixed  to  his  detailed  accounts  of  the  eight 
cases,  previously  referred  to,  a  short  account  of  the  general 
characteristics  of  the  disease.  Amongst  these  is  noted  the  absence 
of  yellowness  of  the  conjunctivae,  which  may  show  that  the  disease 
known  in  Great  Britain  as  *  relapsing  fever '  was  not  a  factor  in  the 
epidemic.  Dr.  Murchison  says  of  the  disorder,  indeed  {op,  cit,^ 
p.  301),  that  it  is  unknown  in  India,  and,  indeed,  in  all  tropical 
countries. 

Certain  remarks  as  to  the  general  characters  of  the  epidemic 
which  Dr.  De  Renzy  makes  in  various  parts  of  his  report  appear 
to  me  to  be  more  easily  reconcilable  with  the  hypothesis  of  its 
having  been  typhoid  than  with  one  which  should  suppose  it  to 
have  been  either  relapsing  or  typhus  fever.  These  remarks  are  as 
follows : — 

1.  It  prevailed  in  the  latter  half  of  the  year.  See  Dr.  De  Renzy, 
loc.  cit,,  p.  lai.  See  also  'Report  on  Sanitary  Improvements  in 
India,'  1870,  p.  30;  and  Dr.  Bryden's  *  Report  on  Cholera  Epi- 
demic,' pp.  ao,  74. 

2.  It  appeared  first  in  villages  (see  Dr.  De  Renzy,  p.  lai,  and 
note  to  p.  87  A  of  the  Appendix,  and  *  Report  of  Sanitary  Improve- 
ments,' p.  45),  and  Dr.  Anstie  tells  us  (*  Notes  on  Epidemics,'  p.  70) 
that  typhoid  is  *  the  special  epidemic  of  the  slumbrous  conservative 
rural  districts.' 
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5.  Its  eeveriij  <Iid  not  vary  coQcomitaatly  with  that  of  the 
famine.     (Dr.  I>e  Renzy,  loc.  eU,^  p,  ^3^-) 

14.  It  aSected  more  women  than  men  (Dr.  De  Benzy^  loe,  cU,, 
p.  151  ;  'Report  on  Sanitary  Improvements,'  lac*  ciL,  p.  83),  as  I 
ahould  e^tpect  typhoid  would  usually  in  India,  and  have  noted  it  to 
do  in  England,  explaining  it  in  both  cases  by  the  greater  time 
Epent  by  the  women  at  home^  and  the  larger  dose  of  poison  which 
they  tbos  have  the  certainty  of  imbibing  if  the  air  or  the  water 
or  both  were  soiled  in  the  immediate  neighbourhood  of  their 
dwelling. 

»As  I>r  Buchanan  says  (p.  106),  '  It  bas  already  been  shown  that^ 
nothing  about  enteric  fever  can  be  brought  into  evidence  froi 
India* ;  alongside  of  this  sentence  (which  without  some  qualifica- 

•  lion  limiting  its  scope  was  never  justiBed,  and  should  now  be 
simply  retracted)  ought  to  be  set  a  few  equally  short  as  well  as  a 
few  longer  sentences  from  the  latest  and  most  authoritative  publi- 
c^ion  on  the  diseases  of  India  and  their  sanitation — I  mean  the 
'  Report  on  Measures  adopted  for  Sanitary  Improvements  in  India 
from  June,  1869,  to  Jane,  1870/  At  p,  30  I  read:  *The  di 
[typhoid]  is  manifestly,  Dr.  Ranl^ing  thinks,  on  the  increase  in 

•  India,  and  is  daily  accjuiring  greater  importance.' 
At  p.  61  I  fmd  notices  of  it  amongst  our  soldiers  at  Muttra,  at 
Mean  Meer,  at  JidlUndur,  and  at  Kurrachee;  and  I  suppose  that,  if 
it  is  found  in  barracks  in  so  many  places,  there  is  some  little  prob- 
ability of  its  finding  its  way  into  gaols. 
H       At  p.  60  :— 


*  Bttrifig  i96S  tbe  nambcr  of  cmqi  of  typhoid  vis  wmMvtmlAt*  Dot  of  tlie  toUl  of 
^1  dMite  boot  f«r«r»  35,  mate  thMi  fm«-lhlrd,  «r»  Mcvibed  lo  Uio  toterk  cr  ^rplioid 
IfafB  of,  diMaMu  Bmi  tJntelituds  in  f Af  MniUtic4  «/  fettr  it  d^f^^di  /n»m  fMkH^  ^ 
d^mmt  ifpm,    flu  iMUUg  0/  lA^  hritUh  mdditr  in  Imdi^  fo  lyphM  /u«r  ia«  no! 


On  the  same  page  a  death  from  typhoid  fever  is  recorded  aa 
oocnrriog  at  Bawulpindee  in  the  I — 6th  Begiment.    This  is  to 
noted,  firstly,  as  Rawulpindee  is   the  place  in  the  gaol  of  whic 
there  were  eighty-eight  fever  deaths  in  1868 ;  and,  secondly,  as 
this  Report  the  contagious  fever  inside  the  gaols  is  not  distinctly 
spoken  of  as  typhoid,  but  only  the  fever  affecting  the  soldiers  (• 
pp.  19,  78,  8a).    Against  this  abstinence  from  giving  the   fevi 
^  name  must  be  set  the  disclosures  of  Dr.  FiurwealberV 
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mortems.  !Much  the  same  applies  to  the  utt^mnces  of  tkb  Brport 
(p.  15)  as  to  reshawuti  aaother  of  the  places  the  gaols  of  whkk 
were  referred  to  by  me  and  Dr.  BachAnan  after  Dr.  De  Beozf  I 
Dr,  Buchanan's  *  Report,'  p.  96,  note),  thirty-nine  caiseg  of  ' 
among  the  soldiers  being  ascribed  to  a  *  continued  fever, 
liears  the  strongest  resemblance  to,  if  it  be  not  identical  milk,  ih< 
enteric  fever  of  Europe.'  Though  the  Report  never  namei  the  gtol 
fever,  it  would  appear  that  it  was  regarded  as  identtcal  with  tinl 
raging  outside,  for  we  have  great  stress  laid  on  the  hefooInMot  of 
the  water-supply  of  the  whole  j>opulation ;  and  at  p.  28 1  we  Ere  loM, 
^all  classes  appear  to  suffer  from  this  bad  water.  PrtMxmm  im  f^ 
have  nothing  the  to  drink,^ 

The  gaol  fever  of  the  third  gaol,  that  of  Umb«llah,  tn  wliicb 
a  fever  was  found  to  spread  in  spite  of  an  earth  coitMSfiafief; 
l>r,  De  Renzy  appears  to  hold  {p.  I Z^),  upon  the  Rejwrt  of  Dr.BMess, 
to  have  been  relapsing  fever.  But  the  precautions  he  lays  ftivi 
upon  in  the  ease  of  the  town  of  Arabalah  (Umlmllah),  pp*  J35— IJ> 
are  such  as  would  be  efficient  against  enteric  rather  than  mgm^ 
typhtiB  or  its  congener,  relapsing  fever.  Two  coacs  of  typboidt  «•• 
verified  by  a  post-mortem,  are  reported  by  Dr.  De  Benqr  (p.  Uj 
from  Simla. 

I  will  now  proceed  to  comment  upon  another  sUteniciil 
Dr.  Buchanan's.  At  p.  9 1  of  his  Report,  after  quoting  Ute  oprnktas 
of  seven  gentlemen — the  Rev.  Henry  Moule^  Mr,  Osrvald  Fcnlert 
Mr.  Garnett  of  Lancaster,  the  Governor  of  Dor<!he^ter  QuA^  thf 
late  Dr.  Meyer  of  Broadmoor,  Surgeon-Major  Wyatty  aiul  Cap 
Mervin  Drake, — he  says :  '  From  this  favourable  cxpreami 
opinion  thoi'e  are  some  very  few  dissentients ;'  and  tie  ptutarfi 
enumerate  thi-ee — namely^  Dr.  Geo,  Johnson,  Prof  Pt-tttiiltofert  a 
my  sol  f.  I  have  to  say  that  to  our  three  namea  Dn 
should  have  added :  Firstly,  eight  names  of  the  Army 
Commiarionerd — namely,  those  of  General  J.  U.  Gnmt,  Oapt 
Dougks  Galton,  Dr.  John  Sutherland,  H.  II,  Mm^,. 
T.  A.  L.  Murray,  Esq.,  \V.  E.  Baker,  E*icj„  Sir  J,  R, 
and  R<^»bcrt  Rawlinson,  Esq.  For  the  Commij^ion  eompoavd 
iheae  eight  gentlemen  issued,  on  March  8,  1869,  a  tDfinormiidoB 
on  a  •  Re|K)rt  and  Order  of  the  Madras  GovernioDtit  upon  th« 
Earth  System  of  Sewage  in  the  Madras  Prcridcncy,'  whidi 
oircnlated  more  or  less  freely  in  England,  which  waa  repubKahad  I 


IN  INDIAN   OAOLS^ 


935 


Madras  in  Jtine  1869,  and  wbich,  as  the  *  Report  of  Sanitary 
Improvements  in  India'  (so  oClen  quoted)  very  mildly  puts  it 
(p.  13a),  Hbrew  the  weight  of  their  experience  into  the  scale  of 
sewerage  by  water-carriage.*  This  memorandum  should,  I  think, 
be  made  more  accessible  in  England  than  it  is  at  present.  We 
have  as  mneh  need  of  its  plainly  given  common-sense  instructions 
as  the  people  in  Madras  j  and  we  have,  I  apprehend,  in  our  eaimci- 
ties  of  ratepayers  and  taxpayers,  an  equal  claim  to  have  them  made 
available  for  the  use  of  Local  Boards  and  other  Sewer  authorities. 
The  Army  Sanitary  Commissioners,  I  am  glad  to  observe,  have 
nothing  to  retract  of  their  opinions  as  to  the  dry-earth  system  ;  and 
in  their  answers  to  Dr.  Cunningham's  request  for  instructions  in 
his  capacity  of  Sanitary  Commissioner  with  tlie  Government  of 
India,  given  in  the  Report  just  quoted,  at  p.  206,  and  of  date 
July  8,  1870^  they  refer  the  Commissioner  to  the  memorandum  of 
March  8,  1869,  and  add  to  it  the  following  words : — 

'  It  followt  that  to  trust  to  dry-«Arth  oonpervanoj  for  itnproyin^  the  health  of  towns, 
while  ordiiuiry  station  or  town  drainiige  it  pemiittod  to  io»k  Awny  in  cewpit*  or  on 
the  tur£bee,  la  simply  to  poison  the  subsoil  mtb  sewer  water,  which,  if  collected  and 
ureyed  In  dimin'pipes,  would  become  »  valuable  manure.  The  question  may  now  bo 
I  as  i^tled  by  scienlifio  investigation,  ibat  the  sewage  of  inhabited  hiiildingi 
:  be  treated  ai  a  tingle  element,  whether  at  regards  health  or  agriculture  t  and 
alto  ih^^  to  divide  titb  lewage  into  two  parti,  and  to  tvoMife  the  parts  separately,  is, 
WB  we  have  alat^  ilteirheret  to  pay  double  whrnn  ooe  payment  would  aotwer  every 


The  same  Sanitary  Commigsion  ijs  reported,  in  the  same  volume 
(p.  38),  as  having  decider!  that  the  drj^-earth  system  could  not 
be  generally  introduced  into  a  large  city  like  Bombay ;  and  (at 
p,  13)  as  deolaring  it  unnecessary  to  discuss  a  certain  scheme  for 
the  removal  of  the  sewage  of  Calcutta,  which  the  Justices  of  the 
Peace  for  that  city — with  whose  names  and  numbers  I  am  un- 
acquainted— had  pr  '"^usly  rejected »  for  this  reason  amongst  otheiv^ 
namely,  that  it  was  *  simply  a  system  of  dry*earth  eonservancy.' 

Secondly:  The  Rivers  Pollution  Commissioners,  appinted  in 
1868 — namely.  Sir  William  Denison,  Dr.  Frankland,  and  John 
Chalmers  Morton, — ought  to  have  their  opinion  at  least  referred  to. 
In  their  report,  published  this  year,  they  say  (p.  50):  'We  can 
have  no  hesitation  in  pronouncing  the  dry-earth  system,  however 
suitable  for  institutions,  villages,  and  camps,  where  personal  or 
official  regulations  can  be  enforced,  entirely  unfitted  to  the  cir- 
Cttmatances  of  large  towns/ 
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Thirdly :  I  think  Dr.  Farkes's  name  mnst  be  added  to  thoee  of 
the  '  very  few  dissentients,'  who  will  thus,  without  counting  the 
Calcutta  magistracy,  eome^  to  number  seventeen,  as  against  tiie 
seven  gentlemen  named  by  Dr.  Buchanan.  For  in  the  third  edition 
of  Dr.  Farkes's  'Fractical  Hygiene,'  which  bears  date  April,  1869, 
I  find  the  following  words,  which  do  not  appear  in  the  editi<«  of 
1864:— 

'  There  is  one  evident  objection  to  all  these  dry  plane — namelj,  tliAt  the  excreta  are 
retained  about  our  houses  for  some  time.  No  doubt  when  mixed  with  earth  they  ue 
inodorous,  and  it  is  presumed  harmless,  but  of  this  no  evidence  has  been  given.  What 
would  be  the  result  of  cholera  or  typhoid  discharges  received  in  earth  and  allowed  to 
remain  in  the  house  ?* 

I  have  upon  other  occasions  pointed  out  times  and  places  in 
which  a  dry-earth  system  of  conservancy  may  have  claims  upon  oni 
favourable  consideration :  those  times,  I  have  always  held,  are  not 
times  of  epidemics;  those  places  do  not  lie  within  the  eneeitUe 
of  large  towns.  In  several  of  the  Reports  which  I  have  consultfed 
I  have  found  more  or  less  favourable  mention  made  of  the  system ; 
these  passages  I  have  not  thought  it  my  business  to  quote,  for 
reasons  which  may  be  readily  imagined.  I  propose  at  a  future 
opportunity  to  offer  a  further  communication  on  this  subjecti  in 
which,  I  trust,  the  readers  of  '  The  Lancet'  will  find  something  of 
greater  interest  than  they  can,  I  fear,  have  found  in  this  inter- 
minable array  of  authorities.  The  immoderate  length  to  which  my 
paper  has  reached  may  be  justified,  I  hope,  upon  the  principle  that 
a  man  who  goes  a  little  out  of  his  own  proper  line,  as  I  suppose 
I  do  by  meddling  with  hygiene,  ought  to  be  doubly  sure  of  his 
ground.  I  trust  I  have  shown  that  I  have  not  been  wanting  in 
this  abundans  cauiela. 
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TES   ON   THE  SITE  OP   ROMAN   POTTERY  WORKS 
AT  THE  MYNCHERY  UPON  THE  SEWAGE  FARM, 

kNEAR  OXFORD, 
tlie  year  1879,  in  thq  course  of  trenching  nnd  levelltog  ojper&tioDB 
e  Myndiery  or  Bite  of  tlie  nunnery*  uear  Littkmore»  Oxford,  under- 
lakeii   bj  the   Local   Board   in   coDnection  with   the   formation   of  a 

LAmM  Farm,  the  engineers  employed  by  the  I^ocal  Board  eiqiosed  in 

impm-yard  a  number  of  human  skeletons  with  same  medtsBval  stone 
coffins*  Tlie  bodies  found  undisturbed  were  all  lying  with  the  head  to 
tbt  Vfmi  and  the  feet  to  the  east,  and  in  the  graves  numerous  pavement 
ttlut  were  found  similar  to  those  of  PlantBgenet  times  exposed  in  making 
pxcavations  in  All  Souls  Chapeh  The  skeletons  were  of  both  sexes  and 
of  different  ages,  and  may  have  been  the  bodies  of  persons  who  Imd  died 
ill  a  poor-house  attached  to  the  priory  of  the  Benetlictine  nuns,  ditsolvcd 

Hb  Henry  tho  Eighth,  which  formerly  stood  on  this  Fpot. 

r^Aa  in  many  of  the  fields  a  considerable  quantity  of  broken  Roman 
fMmj  was  aUo  found,  both  on  the  surface  and  buried  to  the  depth  of 
ime  Aod  two  feet,  it  was  considered  deelnible  that  the  ground  sliould  be 
evrfully  examioed  in  order  to  see  if  evidence  could  be  obtained  that  the 
pottery  had  been  manufactured  in  the  locality.  Permission  having  been 
given  to  Br.  HuUe«ton  by  the  Local  Board  to  continuo  the  excavations, 
Jlr,  Edgar  S.  Cobbold,  who  took  great  interest  in  the  discovery »  gav<r  very 
material  assistance,  and  in  the  course  of  time  four  kilns  (one  a  double  one  in 
a  good  state  of  preservation)  in  which  the  potterj-  hiid  Ijeen  made,  together 
with  a  well  and  pieces  of  the  burnt  clay  on  which  the  i>ota  were  pUiccd 
for  the  pfipcisa  of  baking,  were  ex]x»ed.  lu  the  rubbish  heape  adyoining 
the  kilns  tome  moulds  were  found,  and  burnt  clay  retaining  the  marks 
of  the  workmen's  fingers*  As  a  rule  the  pottery  was  much  broken,  but 
m  few  perfect  pieces  aod  others  almost  perfect  were  found,  and  uf  theao 
eome  were  contained  in  the  well.     The  pots  or  shards  consisted  of  jai«, 
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bottles,  vases,  flat  round  dishes  or  mortaria,  and  a  3aucer  or  Bmall  cup. 
Two  uninjured  jars  were  procured  2.4"  high  and  S''^  in  maximum  width, 
and  a  furrow  ran  round  each  jar  at  the  plane  of  maximum  width.  The 
pottery  has  been  preserved  in  the  University  Museum,  Oxford.  The 
mortaria  were  frosted  internally  with  fine  quartz-sand.  Coarse  flattish 
pieces  of  burnt  clay  mai-ked  as  if  with  impressions  of  straw,  like  a  cream- 
cheese,  were  found  in  considerable  abundance;  they  were  believed  to  be 
the  wrappers  used  in  covering  the  pots  over  during  the  baking.  A  few 
fine  shards  with  an  encrusting  filagree  pattern  were  also  obtained.  In 
colour  the  pots  and  shards  were  either  red,  grey,  or  black  and  yeUowish, 
usually  unglazed.  Some  pieces  had  a  hard  bright  glaze  not  unlike 
Etruscan,  but  there  was  no  attempt  at  the  red  figures  one  sees  on  real 
Etruscan  ware.  As  a  rule  they  were  like  the  Roman  pottery  made  at 
Castor  and  Upchurch.  Pieces  of  Samian-like  ware  were  also  obtained 
ornamented  with  figures  of  wild  animals,  which  were  interesting  as 
showing  a  not  very  successful  attempt  at  copying  the  continental  Samian. 
The  shards  were  found  not  only  in  immediate  proximity  to  the  kilns, 
but  scattered  over  various  parts  of  the  farm.  Along  with  them  were 
a  good  many  masses  of  half-burnt  or  less  than  half-burnt  clay.  A  sort 
of  mask  representing  a  semi-comic  face  was  found  with  some  of  the 
shards,  and  along  with  it  some  teeth  of  bos  and  cervus.  Potters'  marks, 
not  names,  but  consisting  of  circles,  crosses,  horizontal  and  vertical  lines, 
were  seen  on  some  of  the  shards. 

The  well  was  situated  to  the  north  of  No.  i  kiln.  Nos.  i  and  2  kilns 
were  to  the  north  of  a  quarry  made  in  the  year  1878,  and  traces  of  two 
other  kilns  were  to  its  south.  Two  of  the  kilns,  one  of  which  was  double, 
were  made  of  rough  stones  set  in  clay,  and  a  third  was  made  of  clay 
burnt  in  situ.  On  a  plan  of  the  kilns  constructed  by  Mr.  Cobbold  it  is 
stated  that  the  double  kiln  had  a  floor  of  burnt  clay  with  boles  in  it,  and 
contained  coarser  rubbish  than  the  outside,  also  two  whole  pots  and 
many  large  pieces  with  a  layer  of  white  ash  at  the  bottonL  The  two 
divisions  of  this  kiln  were  separated  by  a  partition  of  rough  stones,  and 
they  both  opened  into  a  common  passage.  This  kiln  including  its  passage 
was  about  8  feet  long,  and  the  two  divisions,  including  the  intermediate 
partition  wall,  were  about  7  feet  wide.  The  kilns  had  apparently  been 
dug  out  of  the  natural  sand,  and  were  covered  over  with  black  earth 
containing  shards  and  rubbish ;  and  in  the  earth  adjoining  the  double 
kiln  two  human  skeletons  and  a  few  ox-bones  were  found.  The  human 
bodies  had  apparently  been  flung  into  a  rubbish-pit  dose  to  the  double 
kiln,  a  potter's  field  wherein  strangers  or  slaves  were  buried. 
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NOTES  ON  ARCHAEOLOGICAL  DISC0\T;RIES 
MADE  AT  WYTHAM,  BERKSHIRE. 

^vIp.tht^jr^iL^  1869,  in  the  course  of  digging  gravel  on  Lord  Abiiigdan^i 
•a little  to  the  north  of  the  village  of  \V)'tham,  graves  containing 
hmnan  remains  were  founds  and  between  that  date  and  March  1878 
many  others  were  exposed.  T!ie  graves  were  in  the  gravel,  5  feet  or 
ereo  1 1  feet  deep,  and  in  some  instances  so  far  down  as  even  to  reach 
the  Bubjacent  day.  Que  grave  is  noted  as  about  3  feet  long ;  another 
7  feet  7  irichefl  long  and  4  feet  10  inches  in  greatest  width  ;  a  thiitl 
10  feet  long  and  5  feet  6  inches  wide.  Some  of  the  graves  were  filled  in 
frith  humus,  others  with  gravel ;  probably  the  gravel  dug  out  in  making 
ibe  grave  had  been  thrown  in  again. 

In  some  instances  it  is  noted  that  the  *  head  was  lying  at  the  east 
imther  than  towards  the  east ;  *  in  one  the  he^d  was  at  the  south  with 
llie  jaw  pointing  eaat ;  in  one  the  head  waa  at  the  south-west,  the  feet  at 
the  nortli-cast;  in  another  the  skeleton  was  lying  W.X.W*  by  E.S.E* 
The  tM)die0  were  in  the  contracted  or  semi -contracted  position,  with  the 
knaes  approximated  to  the  face  ;  and  it  is  noted  that  tlie  skeleton  or  head 
was  lyiog  sometimes  on  its  right  side,  sometimes  on  its  left,  and  with  the 
ha&da  sometimes  up  to  the  face.     The  Bkeletons  were  of  both  sexes  and 

different  ages,  from  old  age  to  childhood.  One  grave  on  the  south 
of  the  gravel*pit,  exhumed  in  January  1870,  contained  the  skeleton 
of  a  child  about  six  years  of  age.  As  many  as  three  skeletons  were  in 
01M  instance  exposed  in  a  single  grave,  but  usnally  only  a  single  body  ww 
is  oaeh  grave.  The  skulls  are  described  as  *  laige,  very  like  my  globose 
BoCBtno-British  type,  and  like  the  Sion  type  of  His  and  H(itin]e}-er/ 

Tbe  following  objects  are  noted  as  having  been  found  in  graves  along 
with  the*  bodies : — the  Ixinea  of  a  pig,  the  split  tu^k  of  a  btmr,  another 
fplii  tusk  (1.  i«  ig.  70)  with  a  hole  worke<l  through  it  in  company  with 
a  worked  Hint,  the  horn  of  a  rod-deer,  pottery  botJi  coarse  and  fine  in 
i«xtnret  amber- beads  which  had  probably  formed  a  neoktace,  and  charcoal 
about  the  head. 

Additional  details  are pven  in  the  following  extracts  from  Dr.  KoUcston's 
BOlos: — 

*  January  18, 1870.     Fmind  a  Urg«  ftooe  Uke  a  ■egmeat  of  a  iiiiU-Bt47n«,  with  tnaaj 
of  bunitiigf  abovt  ib«  gravel,  with  »iioUier  imKller  ttone  4'  1"  Mow  itt«  niHSM* 
ksay  aalmal  bonci»  lomo  burnt  thrvugb  tuifl  Uiruugb.    A  laif* 
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qniuititj  of  bcmci  of  oofw,  fdso  sheepV  bo&€8  and  horn  ooret,  alan  plg»*  «tt4  ili^*  boas . 
idso  »  bono  double- pointed  needle.  Subjacent  to  tbe  earUi  oontatwlBy  Am>  wkf^ 
WQfl  ft  gr»ve  S^  deep,  the  width  aciTMts  level  of  head  56"  ;  tli9  Icngtli  of  t^  |ts««  v«i 
f  7 '.  The  length  of  skeleton  from  aatnig&tuA  to  top  of  h««d  jj",  Hciid  «l  aV, 
feet  at  K,H.  ;  Uack  cftrbonioeout  matter  a  little  AboreTeries.  Left  b*ad  dm  lefcei, 
proximal  end  of  metncaipala  in  relation  v^itb  toeih,  but  dibits  polBll^g  diwiiii. 
Right  ulua  in  liue  and  under  leg  botiea^  extended  and  In  Artieulfttioii  wilk  k^Mrm 
Head  of  right  humerus  l,ying  on  right  upper  ni&xilU.  Hkull  und  wM*  kodjalift 
■ide«  the  right  scapula  lying  clo«e  to  ooraooid  of  left  neftpubh,  fvtticfe  oaiaa4i  mi 
lookbg  upwards.  Body  curled  rouad.  Patella  preaenti  knaca  S^  frook  ^fm  in; 
Distal  end  of  left  radiua  1"  from  upper  jaw.  Right  fibulft  projectad  ti^mi  Attd 
end  of  right  femur  proxiinally  to  bead,  outer  tr<jchant«r  id  DiTalfc—  to  m  mkm. 
Two  higheat  cervical  Tcrtebne  between  cODdjtea  of  lower  j«v«  Spjaia  cf  4mmi 
vertebne  pointing  upwArda  cloae  to  left  ooraooid.  Centm  ^t  lusilttr  loilabni  «■:& 
eaten  away.  Ribs  pressed  away  from  be^d.  Sacral  spCnca  Imiliinf^  m^muiAt  fb 
left  tibia  tbe  moat  superficial  of  the  long  bones. 

'June  6,  jS;^  Went  over  to  Wytbam  with  reanlt  of  hris^iif  bidk  um  t«Hl 
ikull  with  long  bones  from  a  grave  8  feet  deep,  10  feet  long,  f  II.  6  la.  limit  ii  ^ 
gravel  I  with  lower  end  of  worked  celt,  and  two  mote  or  lam  donlidbl  woAdl  flal^ 
and  pig^s  jaw ;  also  a  great  number  of  various  stylet  of  poUMiy.  (I)  8aa«m  mM  IkmS^ 
markfl,  (2)  very  ooarae  British »  (5)  much  Il<iman,  (4)  oume  ai^gqiar  ft0$mj  wsk 
va&dyck  figuring,  very  like  Saxon,  but  said  not  to  b4;  Saxfm  by  tioi,  FMEfa.  lis 
bonea  of  oow,  itheep^  deer^  horse,  pig ;  i^Lao  bouet  of  hlppa|Mjl*iBits  frob  1^  f^**^ 
Tbo  akeletod  was  that  of  an  adult  man,  head  of  humenui  d^taebod,  to«lk  «M^  ^«a» 
exoitoila  on  right  upper  jaw  and  on  right  mandible,  aad  taflAr  am  tiraili  IMk  |MAi 
in  fi'ea.  Lying  W.N.W.  by  £.S.£m  doubled  up,  frx^m  head  to  kaea  at  JaAa  ini 
arms  with  elbow  flexed,  humerus  paratlet  with  upper  veilobnii^  iiunlbitf  i^lij—  «4lft 
ipines  looking  upwards.  Between  chin  and  knee,  fiint,  pig'a  |iiir* 
minAtum  hi  much  blackened  inienuUly,  also  tbe  head  of  tho  < 
a  leM  extent  also  the  right  inoominate  bone  and  femnr.  Ptohably  a  flva  waa  H^Aii 
in  the  grave  inperlicial  to  the  body  and  the  fine  aahea  tttboaqtraafHy  «i«k)cd  f^m  ■*! 
into  the  boneii  more  or  leas  cracked  by  tbe  heat.  Femur  iS-f*  ta«lb»  li*f  •  i^ 
14  inchea.  Stature  calculated  by  length  of  femur  $*  G^t  by  lomglii  of  Imwt  ami  Ittb 
^K^'tlt^  5'  5*4"-  "^^^  stature  is  loa-er  than  is  usual  tn  the  bfod^jpoiflttlit  Birilfla 
Extreme  length  of  ikull  71 ;  extrexDe  breadth  5*8  ;  cephalic  mAin  ^*  Tk$  ^tm^ 
tacula  cerebeili  touch  the  same  sur&oe  with  the  teeth,  Ttoth  all  fiiMiuifc  M  mmA 
worn.  Lower  jaw  very  powerful.  Butures  extenaively  obUtaaatod  oxiatttaU|L  9^«^ 
riiiniiM  and  supratfiliary  ridges  Iftrgoly  davaloped.  In  otMfeoar  ibo  liull  Ii  ^fiaif 
bfaobyoepbalic ;  the  posterior  half  of  the  i^iokik  diji  pfWHpitotoljr*  ^'^  tkm^  ^ 
upper  OGcipitnl  squama  does  lie  in  a  pUuc  a  Utile  poeterior  to  that  of  ilia  faiisfaf 
half  of  the  parietal»,  it  nevertheleas  does  not  project  bihiad  tlia  laioa*  vkk^  isst  • 
eoarie  transverse  ridge  without  any  diiferoaUatioo  of  tho  Uium  wugmmm^ 

In  March  1871,  R,  JobusoQ  and  W,  B.  CUurke,  Eoqri,  band  tbe  •kil^ 
toDB  of  three  dogs  in  a  hole,  about  4  feet  below  the  vorfm  of  file  §fmd 
and  about  a  f^t  in  the  gravel.  At  the  bottom  of  tha  hole  thi  «tftfc  wm 
bhtck  and  mixed  with  charcoal^  and  several  stooca  w«re  fuQiid  wkkk 
bhowed  traoea  of  fire :  the  dogs*  slcelctona  were  iBUsediatety  00  l2w  toy  if 
this  blackened  earth.  The  skeletons  were  dose  to^gether  as  if  thij  hi 
been  thrown  into  the  hole  in  a  heap. 
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Messn.  Johnson  and  Clarke  say  that  close  to  the  dogs  in  the  same 
bole  were — 

*  ranAini  of  ox,  pig,  roe^eer,  pike  and  some  other  sort  of  fiah,  teal,  crane,  wild  iwan, 
and  bone,  and  Tarioua  sorts  of  pottery.  One  mass  apparently  consisted  of  woody 
fibres  and  oxidized  iron.  We  also  found  half  a  spindle-wborl,  and  Johnson  picked  up 
a  bone  needle  on  a  rubbish-heap  close  by,  which  may  have  come  from  the  alluvium  or 
gravel.  The  long  bones  of  the  ox  were  split  and  broken,  as  if  for  the  purpose  of 
getting  the  marrow  out.  Some  few  pieces  of  bone  show  signs  of  having  passed  through 
tlMfire.* 

The  following  note  on  a  skeleton  exposed  in  a  grave  opened  in  1875 
was  made  by  W.  Hatchett  Jackson,  Esq. : — 

'Wytham,  Sept  17,  ^875.  The  body  lay  with  the  head  pointing  S.E.  by  S.  It 
was  stretched  at  full  length,  perfectly  straight.  The  head  was  about  i  ft.  6  in.  below 
the  surface,  and  lay  with  the  upper  part  of  the  body  in  mould,  while  the  legu  and  feet 
lay  in  the  gravel.  The  feet  were  about  a  fl.  3  in.  below  the  surface,  as  nearly  as  could 
be  judged. 

'  The  head  was  fallen  forwards  on  the  breast.  The  thyroi<l  cartilage  was  slightly 
ossified,  but  tumbled  to  pieces  in  the  carriage,  the  bony  matter  being  barely  of  paper 
thickness.  The  left  arm  lay  along  the  side  of  the  body,  palm  uppermost.  The  right 
arm  had  been  folded  across  the  body,  and  its  fingers  lay  partly  in,  partly  acroes  the 
pelvic  cnvity.  When  I  saw  the  hotly,  the  workmen  had  broken  one  leg,  and  the  feet 
were  gone  from  both  legs.  The  position  of  the  bones  however  showed  that  the  left 
kg  bad  lain  across  the  right,  in  the  posititm  of  the  recumbent  figures  conmionly  called 
Knight  Ousaden.  The  workmen  had  saved  some  of  the  bones  of  the  feet.  The 
aknll  and  pelvis  had  been  cracked. 

*  No  pottery  or  any  other  remains  lay  upon  the  body,  or  very  near  it.  A  small  piece 
of  broken  pottery  lay  in  the  gravel.* 

The  skeleton  in  relation  to  which  the  amber-beads  were  found  was 
exposed  on  March  18,  1878,  in  a  grave  about  one  foot  in  depth,  the 
BQperficiiil  gravel  being  slightly  excavated.  The  head  was  at  the  south, 
the  jaw  pointing  east ;  body  on  right  side,  hips  and  knees  bent.  On  this 
find  Dr.  Kolleston  Las  noted : — 

'This  is  a  semi-contracted  position  such  as  is  usually  supposed  to  characterise  the 
British  skeleton.  But  some  Saxon  bodies,  or  Teutonic  at  least,  are  found  in  the  Eaat 
Riding  thus  contracted,  and  there  can  be  no  doubt  that  the  amber-beads  with  worked 
flattened  approximal  surfaces  are  Saxon.' 

In  addition  to  the  graves  two  larger  openings  were  foimd  in  the  gravel. 
In  a  plan  of  the  Wytham  gravel-pits,  prepared  in  Januaiy  1870  by  Sir 
Henry  Dr^'den,  the  one  of  these  pits  which  is  said  not  to  be  excavated  is 
marked  on  the  east  side  of  the  pit :  another  and  larger  pit  was  on  the 
•onth  side.     On  it  Sir  H.  Dr}-den  has  made  the  following  note : — 

'  Opening  excavated  Jan.  s6,  and  appeared  to  be  the  remainder  of  a  drcuUr  pit,  pro- 
bably oovered  in  and  uaed  aa  a  habitation.  The  floor  was  hardened  gravel,  partly  a 
natitfally  hanl  bed  in  the  gravel,  partly  hardened  artificially  and  by  exposure.    In 
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digging  out  the  humuSt  which  had  collected  in  it,  teeth  of  ox  mad  deer  aad  a  gied 
deal  of  pottery  were  found,  but  throughout  the  field  the  homue  is  diarged  with  anhr 
pottery.     On  the  floor  a  portion  of  a  bivalve  shell  was  found.' 

Mo8t  of  the  skeletons  and  other  objects  coUected  at  Wjtlu&iD  are  pn- 
served  in  the  Oxford  University  Museum. 


NOTES  ON  ARCH^OLOGICAL  DISCOVERIES  AT 
YARNTON,  OXFORDSHIRE. 

During  the  years  1875  to  1877,  both  inclusive,  several  human  skeletiiBi 
were  exposed  in  an  ancient  burial-place  to  the  south-west  of  the  chnitli 
of  Yamton,  Oxfordshire,  on  the  north  side  of  the  railway  station.  The 
excavations  leading  to  the  discovery  of  the  skeletons  were  made  for  the 
purpose  of  getting  gravel  as  ballast  in  connection  with  railway  worb 
then  going  on  in  that  district. 

Whilst  removing  the  soil  two  ditches  of  a  semicircular  form  were  opened 
into.  These  ditches  were  situated  in  close  proximity  to  each  other,  and, 
as  appears  from  a  plan  constructed  by  Sir  H.  Dxyden,  had  the  coo- 
cavity  of  the  semi-lune  turned  in  opposite  directions.  The  ditches  were 
filled  with  black  earth,  and  in  and  near  them  the  graves  containing  the 
skeletons  were  found.  One  ditch  is  noted  (May  13-15,  1876)  as  'abost 
7^  10'^  wide,  and  about  \'  (/'  below  the  surface,  with  sloping  sides,  and 
may  consequently  have  been  a  little  less  wide  when  first  dog  oat  Iti 
depth  is  from  5'  to  5'  lo'^'  This  ditch  was  exposed  for  a  space  of 
about  60',  running  nearly  north  and  south,  but  trending  a  iHtle  etit- 
wards.     On  May  13,  1876,  Dr.  Rolleston  noted  : — 

*  We  found  a  skeleton  in  a  grave  sunk  through  the  dde  of  the  ahove  ditdi  ta  fock  t 
way  as  to  show  that  the  ditch  had  been  filled  up,  and  the  grave  auik  into  partlv  thi 
filling-up  of  the  ditch  and  partly  into  the  side  or  escarpment  of  it.  The  skeWioa  «« 
lying  80  near  the  slope  of  the  ditch  that  it  would  have  been  brokm  into  pieoes  k  thi 
digging  out  of  the  ditch.  There  can  be  no  reasonable  doubt  that  the  ditch  was  tk 
earlier  of  the  two.  This  is  confirmed  by  the  fact  that  in  another  of  these  diichss  tao 
bodies  were  found,  one  on  the  top  of  the  other,  in  1875.  The  bnrien  etrwck  opas 
ditch  as  a  place  to  dig  a  grave  in,  and  sank  this  grave  as  it  happened  withia  the  Ymm 
of  the  ditch  on  either  side.  I  think  the  ditcbee  may  have  been  aiiBply  places  l» 
living  in.  As  a  general  rule  we  have  found  veiy  little  in  than,  and  I]m4  vwy  litlk 
animal  bonea— ox,  dog,  goat.* 
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The  graves  were  between  two  and  tbree  feet  from  tbe  Burface  of  the 
groutid.  They  measured  frLim  two  to  three  feet  m  length  and  were  about 
two  feet  in  breadth.  The  direction  of  the  grave  varied  in  different 
instances,  and  the  bodies  had  been  hud  in  tliein  with  the  head  in  varying 
positions.  Thus  it  is  noted  in  one  that  the  head  was  at  the  east;  in 
another  that  it  was  at  the  north-east ;  in  a  third  that  the  grave  was 
north -by-south,  and  the  &C6  waa  at  tlie  south  ;  In  a  fourth  tliat  the  gravo 
was  east  and  west,  with  the  face  to  the  north;  in  a  fifth  the  feet  were 
north -eaet-by-nurth,  the  head  at  the  opposite  end.  In  those  graves  where 
the  skeleton  bad  not  been  disturbed  by  the  workmen,  it  was  seen  that 
the  body  had  been  buried  in  the  contracted  position,  the  knees  being 
apfiroxi mated  to  the  face. 

The  skeletons  were  of  both  sexes  and  at  various  periods  of  life,  some 
being  eliildren.  One  cliild's  skeleton  is  noted  as  lying  with  the  head  at 
the  south  by  south-west,  the  feet  were  north  by  north-east,  the  face  was 
looking  southwards^  The  body  was  lying  on  the  right  side^  the  right 
knee  was  more  bent  up  than  the  left,  one  hand  was  up  at  the  face. 

Various  articles  were  found  in  the  graves  along  with  the  skeletons* 
In  one  a  broken  um  was  close  to  the  skull ;  in  another  pieces  of  [jottery 
isid  eowB*  bones ;  in  a  third  a  bone-pin,  8  inches  long,  between  tlie  arms ; 
in  a  fourth  a  drinking- cup  or  food -vessel  and  a  flint  were  in  &ont  of  the 
(aoe;  in  a  fiilh  an  iron  spear  (i.  29.  10.  76)  was  immediately  in  front  of 
the  face,  and  it  projected  about  ten  inches  beyond  the  skull ;  and  in  the 
same  grave  an  iron  knife  or  dagger  (1.  ig.  10.  76)  nearly  a  foot  long  and 
an  inch  and  a  half  wide  extended  from  the  elbow  by  the  side  of  the  body 
downwards  to  the  6ide  of  the  left  os  innominatum  :  its  handle  end  was 
towards  the  feet,  its  point  towards  the  head.  It  is  also  stated  that  a 
bronse  torque  or  collar  was  found  by  the  workmen  with  one  of  the 
•keletaia.     This  collar  was  acquired  by  John  Evans,  Esq.,  F.H.S. 

Details  of  some  of  the  graves  are  given  in  the  following  extracts  from 
Dr.  RoUcston's  notes  : — 

'Hmroh  J3,  1876.    The  graye  wmi  About  5  feat  dm&p  And  5  fe«t  long  by  1  ft.  3  in. 
broadt  tlie  long  Axi*  lying  north  by  mniL    The  body  l^y  doubled  up  on  lU  rigbi 
Mm,  the  boe  bdag  ml  tke  eouth  end  of  the  gimte  and  looking  north*    Fnim  th^  booU 
Itf  tbe  bead  was  1  ft.  4  in.    The  tplnee  of  the  ▼eriebne  pointed  north- weit.    The 
'  verlebne  mnd  %  pieoe  of  the  ecmpuU  Uy  between  the  rvni  of  the  lower  jew* 
aad  wae  by  Uie  pelvift,  the  left  bend  tip  et  the  &oe,  the  ri^bt  erfo  bdng 
over  the  body.    A  oomidemble  quantity  of  dieirdd  wood-fibtv  by  above 
of  the  body  and  tibo^i  the  ekuU.    Heer  the  left  bend  were  fottad  a  fttat 
Tpped  flftke  and  m  broose  needle. 

'Feb.  2^  1876.  I  drove  over  with  tbe  Rer.W.  C.  Lnkii,  F.SlA.,  luadG.  L.  B«41eetoti 
We  baad  that  a  human  aketeton  had  been  (ftartiidly  diatnrbed^  but  was  In  great  fmti 
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still  »fi  iitu  on  the  top  of  the  gravd.  The  skeleton  was  lying  on  its  left  side  looki^; 
north,  the  hands  were  to  the  face,  the  knees  to  the  cheet.  The  grave  was  about 
a  feet  in  length,  and  there  was  no  implement,  and  only  one  bit  of  weU-bomt  d^rk 
pottery  in  it.  At  a  distance  of  5  feet  from  the  foot  of  the  gntTe  was  the  centre  of  • 
hole  5  feet  in  diameter,  4  feet  deep,  in  which  some  animal  bones  had  been  knud. 
The  head  of  the  skeleton  was  250'  S.S.E.  from  the  spot  where  the  ballast  etcarpmeat 
in  Sir  H.  Dryden's  plan  cat  the  semicircular  ditch  at  ita  outer  edge.  This  hte  Ituxn 
added  to  Sir  H.  Dryden*8  plan  by  Mr.  Lukis  (N  in  the  pUn).  The  direction  of  the 
body  was  W.N.W.  by  E.S.E.' 

In  a  subsequent  note  Dr.  Rolleston  says  : — 

*  These  excavations  in  the  elongated  form  of  ditches  muf  t  be  considered  in  conaectioB 
with  shorter  forms  of  holes,  such  as  the  one  I  had  dug  out  on  Monday,  >Iay  15.  vith 
the  result  of  finding  nothing  in  it  except  the  blackish  mould  which  diflRacBtiatPt 
them  and  the  ditches  from  the  gravel  in  which  they  are  sunk.  This  hole  was  76' 
long  by  5'  in  width,  and  its  depth  was  5'  3".  Its  walls  were  perfectly  definable  br 
the  natural  gravel,  and  its  long  axis  was  proximately  east  and  west.  Could  it  hsTc 
been  just  a  sunk  dwelling  t  The  men  say  they  sometimes  find  these  boles  as  moch  m 
8'  to  10'  deep,  and  they  are  obliged  to  note  them  because  the  blaek  moold  tbsy  coBtaiD 
does  not  do  for  ballast. 

'  Nov.  23,  1876.  A  Saxon  interment,  with  head  at  west  and  feet  at  east,  with  tpesr 
reputed  to  have  been  alongside  of  right  humerus.  The  right  hand  lay  under  an  nmbo 
and  over  the  symphysis  pubis,  the  elbow  being  bent.  The  left  arm  ^pean  to  ksvv 
been  straight.  A  knife  of  iron  lay  at  a  tangent  to  the  anterior  rim  of  the  vmb\  its 
handle  end  the  narrower  towards  the  left  side,  the  blade  end  towards  the  ri^i.  On 
the  left  side  of  the  pelvis  and  a  couple  of  inches  or  so  from  it  were  soow  itii|»  of 
bronze,  perhaps  an  ornament  of  the  left  wrist-band.  I  found  none  on  the  right.  The 
grave  was  i'  6"  deep.    The  entire  length  occupied  was  about  5'  4"  long.' 

Most  of  the  human  and  other  remains  are  preserved  in  the  Museam 
of  the  University  of  Oxford. 
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Abnonniil  oasificatioiifl,  296. 

Amber,  811. 

Anglo-Saxon  conqaest,  681. 

A^lo-S*xon  intennentB,  597,  603,  605, 

Animal  poisonB,  861. 
Annelides,  blood-oorpmclM  of,  480. 
Antero-po6terior  index,  167,  277. 
Anthropological  literature,  90a. 
Anthropology,  addreii  on,  880. 
Antiquarian  research,  864,  905. 
Arion  ater,  567  ;  hortensia,  571. 
Airidianii,  longhip  to  vertebratee,  873. 

Barrow.  Rockley,  453.  • 

BarrowB,  Britiflh,  skulls  from,  163 ;  urns 

in,    391  ;    Nether    Swell,    353,    373 ; 

Kirkby  Stephen,  367. 
Barrows,  long,  252,  679;  people  of,  353; 

round.  227,  440,  679,  891. 
Beech,  324. 
Beee,  327. 

Biological  training  and  studies,  846. 
Biology,  meaning  of  term,  854. 
Bircb,  326. 

Birds,  shoulder  muscles  in,  118,  137. 
Blood  oorpuscles,  68 ;  of  annelides,  48a 
Bojaous,  organ  of,  71. 
Bos  longifrons,  345.  412,  414,  432, 
Bos  primigenius,  344.  410,  417. 
Bos  taurus,  tooth  of,  65  ;  prehistoric,  343. 
Brachyoephaly,  165,  173,  223,  227,234, 

279,  800. 
Brain,  of  orang  utang.  3,  30, 44 ;  of  man, 

24.  40,  266 ;  of  dog,  24,  38  ;  of  chim- 

puizee,  33,  46,  52  ;  of  renret  monkey, 

38,  42  ;  of  marmoset,  40 ;  of  mandrill, 

46 ;  of  ateles,  46. 
Brain,  weight  of,  1 1.  49,  147,  895 ;  preser- 

ration  of.  53;  relation  to  skull,  265; 

blood  supply  of,  269,  899 ;  structure  o( 

272. 
Braochiobdella,  48 1 . 
Bridging  oonTolutioiis^  15*  52. 
Brigantian  type  of  skull,  226. 
Britain,  domesiio  pig  o4  518. 
Bronse^  811. 


Bronze  age,  660,  663. 
Bushmen,  crasda  of,  4^2 ;   ethnology  of, 
474- 

Cactaoeae,  distribution  o(  809. 

Camel.  822. 

Candidates,  pro-requisites  of,  907. 

CasUe  Carrock,  skull,  108. 

Cats,  domestic,  501 ;  ef  the  andent  Greeks, 

SIS' 
Caveme  de  THemme  Mort,  31a,  898. 
Cavia  aperea,  71,  115. 
Celtic  cranium,  155,  244,  254,  313, 
Centeuarian,  post-mortem  examination  of, 

«4J.  145.  I5»- 

Cephalic  index,  167. 

Cerebellum.  6.  32. 

Cervus  elaphus,  413. 458 ;  capreolus.  413. 

Chastleton,  boues  from,  46a 

Chesnuts,  835. 

Cbolopus  didactylus,  blood-corpuscles  of. 
68. 

Cimbri.  Celtic  origin  of,  228;  type  of 
skull.  277. 

Cinclus  aquations,  63. 

Cissbury,  animal  remains  from,  409 ;  ske- 
leton from,  428. 

Classical  training.  916. 

Coelogenys,  71. 

Coffin,  bark,  443. 

Colymbinae,  63. 

Comparison  of  human  and  ape's  btain,  31. 

Complemental  nutrition,  59. 

Coniferae,  325.  778. 

Convolutions  of  brain,  15,  36,  47. 

Correlations  of  growth,  56. 

Cowlam,  skull,  186. 

Crane,  334. 

Craniography,  866,  888. 

CraniomeUy,  164. 

Cranium.  Celtic,  155;  Weddo,  161.  See 
also  Skulls. 

Crannog,  fr^una  of,  456. 

Crawley,  tumulus,  255,  314. 

Cremation,  293.  367,  445,  597. 

Cubage  of  skuUs,  894. 

Cymbooephalic,  224,  249,  401,  893. 

P 
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Dagger,  bronze,  444. 
Development,  theory  of,  51. 
DiastAse,  498. 

Dinnington,  sknll,  155 ;  tumnlos,  159. 
Diving  animals,  62. 
I>og,  337»  820. 

Dolichooephaly,  165,  223,  231,  233,  249, 
387*  890. 

£arth-clo8et  lyBtem,  923-927. 
Ebberston,  skull,  121. 
Echidna  lawesii,  566. 
Elephas  indicus,  tooth  o(  65 ;  blood-cor- 
puscles of,  68. 
Elm,  777,  786. 
Enamel,  development  o^  65. 
Enteric  fever,  927. 
Epicoraco-humeral  muscle,  123. 
Exaoiination  system,  907. 

Faithfulness,  911. 

Fasciola  hepatica,  571. 

Fauna,  prehistoric,  327;  of  a  crannog, 

456. 
Felis  domesticus,  501. 
Fever,  typhoid  and  enteric,  927. 
Field  Clubs,  value  o^  851. 
Kr,  325,  778. 
Fissures  of  brain,  14. 
Flint  implements,  869. 
Flints,  446. 

Flixton  Wold,  skull,  178. 
Flora,  prehistoric,  322. 
Forests,  influence  of,  792. 
Fowl,  common,  332. 
Fox,  338,  379. 
Frilford,  cemetery  at,  581 ;  catalogue  of 

excavations,  636. 
—  Further  Researches  at»  653. 

Geographical  distribution,  875. 

Germanic  type,  244,  278. 

Glands,  hybemating,  60 :  thymus,  59, 63. 

Globose  type  of  skull,  626,  637. 

Gnathic  index,  168. 

Goat,  819. 

Greeks,  cats  of  the  ancient,  515. 

Growth,  correlations  of,  56. 

Gymnasia,  916. 

Hare,  skull  of,  71. 

Harveian  oration,  729. 

Harvey,  as  Warden  of  Merton  College, 
758 ;  his  character,  761 ;  his  culture, 
762. 

Heart,  of  bird,  738 ;  of  sheep,  739 ;  hu- 
man, 742. 

Helperthorpe,  skull,  215. 

Heslerton  Wold,  skull,  181. 

Hippocampus,  19,  28. 

Hippomanei^  105. 


Hohberg  type  of  aknll,  401,  637. 
Horse,  81^.  822. 
Hybernatmg  g^aiid%  60. 
Hypeistenocephali,  283. 

Iberian  type  of  skull,  226. 

Hderton,  skull,  183. 

lU-filled  skulls,  225,  245,  261,  357. 

Injuries,  repair  o^  715. 

Interments,  Roman,  585,  682 ; 

British,  587;  Angio-SaxoD,  597.  601. 

605. 
Inuline,  498. 
Iron  age,  660. 

Jadeit,  347,  686,  811. 

Jaw,  lower,  317 ;  in  Bosh  nee,  463. 

Khoi-Khoin  races,  475. 

Kirkby  Stephen,  bantxw  near,  367. 

Lachrymal  bone^  536,  544. 

Lake  dwellings,  346. 

Langton  Wold,  skull,  202. 

Levator  humeri,  112,  113,  12a 

Limax  agrestis,  567,  571. 

Lime-tree,  326. 

Limnaens  truncatulus,  569,  570 ;  pcnper. 

567. 
Li  veil,  lobes  of,  72. 
Liver  fluke,  567.  570. 
Lobes  of  liver,  72. 
Lochlee,  crannog  at,  456. 

Man,  natural  history  of,  864. 

Man*s  influence  on  organic  natan^  769. 

Marten  cats,  503. 

Measurements  of  crania,  164. 

Microzjrmes,  860. 

Mischformen,  225,  281,  890. 

Missionaries,  work  o(  883. 

Moderator  band,  739. 

MoUusca  in  Ciasbury  pit,  419. 

Muscles  of  shoalder>joint,  1 1 2. 

Muscular  homologies,    tabular  view  oC 

133. 
Museums,  value  of,  849. 
Mustela  foina,  501. 
Mynchery,  937. 

Nephrite,  347,  686. 

Nerve  supply,  relation   to   homolo^  -i 

muscles,  121. 
Nerves,  distribution  to  muades,  711. 
New  Guinea,  zoology  ot  565. 
Nutrition,  oomplementid,  59. 

Oakley  Park,  interment,  675. 
Oodpital  dolichocephaly,  165,  89.^. 
Orang  atang,  brain  ol^  3. 
Oiiganic  nature  m  modifiBcl  by  i&aBg  769. 
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OHifiettHaiitr  ilmciiniuJ,  396, 
O«te(dogieal  invcvtlgatioxit  at  Fiilford, 

648, 
O^  S4i  8iS- 

PMdoguieR^  875. 

pymib  8j6. 

fknimonj*  Uw  of,  721,  713,  859. 

BuilMaQgoneais,  875. 

PectoTslu  Mounduii*  It 3»  11 3,  1 10. 

Pi^iniium,  ethical  of,  904. 

FejaiMi  p*tchei^  734. 

ThjMkAcgj  in  relAiion  to  Medicine,  693. 

1*^1^  34O1  379*  4>8,  457  :  prehiatoric,  518. 

Pit&lU  344.  4  >  3.  ^74- 

Fboent^   in  tenrec,  74;   hedgehog.  So; 

ihrew,  81  ;  vampire,  B2  ;  dcig,  83  ;  mt, 

S6  ;  rabbi^  1 1 1  ;  guinea-pig,  91,  1 10 ; 

mfmkey,93;  1010,95;  in  chunfication, 

99 :  10  oeUoea,  104. 
Tlmtymmj,  ^10,  384,  397,  435. 
Pol/neaUi  ethnology  of,  881. 
P<wpaMe,  anatomy  of,  58,  6 J. 
Pottery,  Uommit,  937, 
Prichard,  (aiher  of  modem  Anibrupology, 

901, 

.Bftbbit,  335:  dhiflof;  71. 

rBtptile*,  flhouldor-muiolei  111,  113,  137, 

nokcti^  301. 

EiTor-bed  type  of  ikoll,  637,  637. 

Roekley^  barrow  at,  453. 

Roman  tntannenti  at  Frilford,  585,  $87. 

Ronnan  nottery  oti  tewage  farm,  937, 

Rot  in  Blieep,  567. 

Rudatone,  ekolt,  190^  111, 

SdlYuy  ditrtaaa,  498. 

8avi^  raoM,  ditappearfttioe  of^  885* 

fiokntific  training,  gt6. 

8«l^63. 

Sewage  farm,  excarationnv  937* 

Sax,  eeHmation  of,  169,  247,  358,  310, 

a**^S  34" »  379.  457*  815  i  rot  in,  567. 

gb«tbttni  Wold,  »kull,  308, 

ShonldOT-joJn^  musde*  of,  1 1 3, 

SIfwcQ,  barrowa  at,  440 ;  tijpography  of, 

448. 
SQoriaa  type  of  fkulX  336,  37^,  377. 
Bion  type  of  ekuU,  359,  399,  610.  89  r» 
Sknlla,  Irocn  Dinningtan,  155 ;  from  Cey- 
loB»  161;   from  &itiah  barrowt,  163; 
WeaTeitborpe,  174,  317;  Flixton  Wold, 
178;  H««tertQQ  Wold,  181;  Ilderton, 
103;    Cowlam,   t86;    Rndatotie,    190, 


31 1  ;  Caatle  Carroclc,  198;  lAngton 
Wold,  303  ;  Sherbuni  Wold,  308 1  Hel- 
pertborp«,  315;  Ebberston,  33i  ;  Nether 
Swelt,  384  e.a.;  Ciasbury,  434,  436; 
Rockley,  453  ;  of  Bu»hiu6n,  463  ;  Oak- 
ley Park,  676. 

SkuJIs,  types  of,  336  ;  fractures  oC  284. 

Bpootan/eous  generation,  855. 

Starch,  49S. 

Stature,  eetixnation  of,  168,  ad^  383. 

Stone  age,  660^  673. 

SubcUviuB,  114,  117. 

Sub,  itpecies  of,  518,  538,  540,  541,  546. 

Suture,  fronta],  394. 

Swell,  Nether,  353.  369,  373. 

Swiae  Lake  dweUingiiy  346^  6S9. 

Syoamore^  778, 

Sympathetic  neirouB  nystem,  863* 

Tapeinooephaly,  311,  46  7» 

Teeth,  development  of  enamel  In,  65. 

Teeth,  diieaaee  of,  303 ;  Irregidarities  oC 

306. 
Teutonic  type,  144,  378, 
Tboroughneis,  91  k 
Thyraui  gland,  59,  63. 
IVatning,  olaatioiil  and  scienti^  916* 
Tree-intermenta,  893, 
Trees,  fiindiont  o^  795. 
Tumuli,  Dinnington,  165;  Crawley,  355, 

314- 
Turduii  iliacQi,  65 ,  « 

lypea,  doctrine  of,  51,  61. 
Typhoid  fever,  937. 

TJngenirtheit,  877. 
Unu  in  barrowe,  391. 

Vagua,  influence  on  action  of  heart,  746^ 

863. 
Yentriclef  of  brmin,  37,  30. 
Vitia  vitifen^  dlatribution  of,  8<>8.  815. 

Warmer,  Walter,  his  claim  to  tha  dinovery 

of  the  circulation  diapmved,  750. 
Water  rata,  336. 
Woaverthorpe,  «kul],  174,  117. 
WeddoakttUa,  161. 
WUd  boar,  33R,  411. 
W|tham,  graves  at,  939, 

Vamton,  gravea  at,  94  3« 
Yew,  33$,  785, 

Zinc  ohkride  fstr  pnmrnng  hnbm^  53. 
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LEXICONS,  GRAMMARS,  &o. 

(Sea  also  Clarendon  Fresa  Series,  pp.  14,  18,  21,  24,  25.) 
Anglo-Saxon. — An  Attglo-Saxon  Dictionary^  based  on  the 

MS.  Collections  of  the  late  Joseph  Bosworth.  D.D.,  Professor  of  Anglo-Saxon, 
Oxford.  Edited  and  enlarged  by  Prof.  T.  N.  Toller,  M.  A.  (To  be  completed 
in  four  parts.)  Parts  I  and  11.  A— HWISTLIAN  (pp.  vi,  576).  l88a.  4to. 
15/.  eacn. 

Chinese.—-^  Handbook  of  tJu  Chinese  Language.  Parts  I 
and  II,  Grammar  and  Chrestomathy.  By  James  Summers.  1865.  ^^o. 
half  bound,  i/.  8j. 

English. — A  New  English  Dictionary^  on  Historical  Prin^ 


ciples:  founded  mamly  on  the  materials  collected  by  the  Philological  Society. 
Edited  by  James  A.  if.  Murray,  LL.D.,  President  of  the  Philological  Society: 
with  the  assistance  of  many  Sdiolars  and  men  of  Science.    Part  I.    A — ANT 


(pp.  xvi,  35a).    Imperial  410.  I3j.  hd, 

■  An  Etymological  Dictionary  of  the  English  Language. 

By  W.  W.  Skeat,  M.A.    Second  Edition.     1884.  4to.  a/.  4J. 

Supplement  to  the  First  Edition  of  the  above.     1884. 

4to.  aj.  (id. 

A  Concise  Etymological  Dictionary  of  the  English  Lan^ 

guage.    By  W.  W.  Skeat.  M.A.     1884.   Crown  8vo.  5/.  (>d. 

Greek. — A     Greek-English    Lexicon^    by    Henry     George 

Liddell,  D.D.,  and  Robert  Scott,  D.D.    Seventh  Edition,  Revised  and  Aug^ 
mented  throughout     1883.    4to.  i/.  idr. 

A   Greek-English  Lexicon^  abridged  from  Liddell  and 

Scott's  4to.  edition,  chiefly  for  the  use  of  Schools.     Twentieth  Edition. 
Carefully  Revised  throughout.     1883.    Square  lamo.  7/.  6</. 
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Greek. — A  copious  Greek-English  Vocabulary^  compiled  from 

the  best  authorities.    1850.    241110.  3J. 

A  Practical  Introduction  to  Greek  Accentuation,  by  H. 

W.  Chandler,  MA.    Second  Edition.     1881.   8to.  lor.  6</. 

Hebrew.— 77/^  Book  of  Hebrew  Roots,  by  Abu   '1-WaIid 

Manv&n  ibn  Jan&h,  otherwise  called  Rabbi  Y6o&h.  Now  fint  edited,  with  u 
Appendix,  by  Ad.  Nenbaner.     1875.   4to.  a/.  *js.  6d. 

A   Treatise  on  the  use  of  the  Tenses  in  Hebrew,    By 

S.  R.  Driver,  M.A.  Second  Edition,  Revised  and  Enlarged.  1881.  Extra 
fcap.  8vo.  *js,  6d. 

Hebrew  Accentuation   of  Psahns^  Proverbs,   and  Job, 

By  William  Wickes,  D.D.     1881.    Demy  8vo.  stiff  covers,  5^. 

Icelandic. — An  Icelandic-English  Dictionary,  based  on  the 
MS.  collections  of  the  late  Richard  Cleasby.  Enlarged  and  completed  by 
G.  Vigfusson.  M.A.  With  an  Introduction,  and  Life  of  Richard  Cleasb%.  by 
G.  Webbe  Dasent,  D.C.L.     1874.  4to.  3/.  7/. 

A  List  of  English  Words  ttu  Etymology  of  which  is 

illustrated  by  comparison  with  Icelandic,  Prepared  in  the  form  of  u 
Appendix  to  the  above.    By  W.  W.  Skeat,  M.A.    1876.  stitched.  2s. 

An  Icelandic  Prose  Reader,  with  Notes,  Grammar  and 

Glossary,  by  Dr.  Gudbrand  Vigfusson  and  F.  York  Powell.  M JL  J  S79. 
Elxtra  fcap.  8vo.  los,  6d, 

Latin. — A  Latin  Dictionary,  founded  on  Andrews'  edition 

of  Freund*s  Latin  Dictionary,  revised,  enlarged,  and  in  great  part  xrwrittea 
by  Charlton  T.  Lewis,  Ph.D.,  and  Charles  Short,  LL.D.    1879.  4*0.  i/.  5/. 

Sanskrit. — A  Practical  Grammar  of  the  Sanskrit  Language, 
arranged  with  reference  to  the  Classical  Languages  of  Europe,  for  the  use  of 
English  Students,  by  Monier  Williams,  M.A.  Fourth  Edition,  1877.  8to.  le. 

A    Sanskrit-English  Dictionary,    Etymologically    and 

Philologically  arranged,  with  special  reference  to  Greek.  Latin,  Gennan.  Aa^lo- 
Saxon,  English,  and  other  cognate  Indo'European  Languages.  By  Mooicr 
Williams,  M.A.     1873.  4to.  4/.  14/.  6d. 

Nalopdkhydnam.    Story  of  Nala,  an   Episode  of  the 

Mah4-BhArata:  the  Sanskrit  text,  with  a  copious  Vocabulary,  and  an  improved 
version  of  Dean  Milman's  Translation,  by  Monier  Williams,  M.A.  Secooi2 
Edition,  Revised  and  Improved.     1879.  8vo.  15/. 

•^—  Sakuntald,    A  Sanskrit  Drama,  in  Seven  Acts.    Edited 

by  Monier  Williams,  M.A.    Second  Edition,  1876.  8vo.  au. 

SVRIAC. — Thesaurus  Syriacus :  coU^erunt  Quatremire,  Bern- 
stein, Lorsbach,  Amoldi,  Agrell,  Field,  Roediger:  edidit  R.  Payne  Smidi. 
S.T.P.  Fasc.  I -VI.  1868-85.  sm.  fol.  each,  i/.  i<.  VoL  I,  ^-^^t^inm^ 
Fasc.  I-V,  sm.  fol.  5/.  5/. 

-  T/te  Book  ofKalUah  and  Dimnah.  Translated  from  Arabic 
into  Syriac.  Edited  by  W.  Wright.  LL.D.,  Professor  of  Aimbic  in  the  I'u- 
versity  of  Cambridge.     1884.  8vo.  21/. 


CLARENDON  PRESS,  OXFORD. 


GBEEK  CI«A88IC8,  &o. 

Aristophanes:   A  Complete  Concordance  to  the  Comedies 

and  Fragments.    By  Henry  Dunbar,  M.D.    4to..i/.  u. 

Aristotle:  The  Politics^  translated  into  English,  with  Intro- 
duction, Marginal  Analysis,  Notes»  and  Indices,  by  B.  Jowett,  MA.  Medium 
8vo.    Nearly  ready. 

Heracliti  Ephesii  Reliquiae.    Recensuit   I.    Bywater,  M.A. 

Appendids  loco  additae  sunt  Biennis  Laertii  Vita  Heracliti,  Particul 
pooatei  De  Diaeta  Libri  Primi,  Epistolae  Heracliteae.  1877.  8vo.  dr. 


Appendids  loco  additae  sunt  Biennis  Laertii  Vita  Heracliti,  Particulae  Hip- 
',  Episf 

Homer:    A   Complete  Concordance    to    the   Odyssey   and 

Hymns  of  Homer ;  to  which  is  added  a  Concordance  to  the  Parallel  Passages 
in  the  Iliad,  Odyssey,  and  Hjrnms.  By  Henry  Dunbar,  M.D.    1880.  4to.  il.is. 

Scholia  Graeca  in  Iliadem,     Edited  by  Professor  W. 

Dindorf,  after  a  new  collation  of  the  Venetian  MSS.  by  D.  B.  Monro,  M.A., 
Fellow  of  Oriel  College. 

Vols.  I.  II.  1875.  Svo.  a+f. 

Vols.  III.  IV.  1877.  Svo.  adf. 

Vols.  V.  VI.    Jn  the  Press. 

Scholia  Graeca  in  Odysseam.    Edidit  Guil.  Dindorfius 

Tomill.    1855.  Svo.    15^- <^* 

Plato :  Apology,  with  a  revised  Text  and  English  Notes,  and 

a  Digest  of  Platonic  Idioms,  by  James  RiddcU,  M.A.    1878.  Svo.  &r.  6</. 

Philebus^  with  a  revised  Text  and  English  Notes,  by 

Edward  Poste,  MA.     i860.   Svo.  7/.  6</. 

Sophistes  and  Politicus^  with  a  revised  Text  and  English 

Notes,  by  L.  Campbell,  MA.    1867.   Svo.  i&r. 

-  T/teaetetuSy  with  a  revised  Text  and   English  Notes, 

by  L.  Campbell,  MA    Second  Edition.  Svo.  lox.  6d, 

-  The  Dialogues^  translated  into  English,  with  Analyses 

and  Introductions,  by  B.  Jowett,  M.A.    A  new  Edition  in  5  volumes,  medium 
Svo.    1875.   5/.  I  or. 


The  Republic,  translated  into  English,  with  an  Analysis 

and  Introduction,  by  B.  Jowett,  MA.    Medium  Svo.   I2j.  6</. 

Index  to.    Compiled  for  the  Second  Edition  of  Professor 

Jowett's  Translation  of  the  Dialogues.     By  Evelyn  Abbott,  MA.     1875. 
Svo.  paper  covers,  u,  6d. 

Thucydides :    Translated    into    English,  with    Introduction, 

Marginal  Analysis,  Notei^  and  Indices.    By  B.  Jowett,  MA    a  vols.   1881. 
Medium  Svo.  iL  12s. 
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THE  HOLY  SCBIFTTTBES,  &o. 

English. —  The  Holy  Bible  in  the  earliest  English  Versions, 

made  from  the  Latin  Vulgate  by  Joha  Wyclifle  and  his  followen  :  edited  by 
the  Rev.  J.  Forshall  and  Sir  F.  Madden.  4  vols.  1850.  Royal  4to.  3/.3X. 

[▲Ibo  reprinted  from  the  above,  with  Introduotion  and  OloHwy 
by  W.  W.  Skeat,  M.A. 

1 The  Books  of  Job ^  Psalms^  Proverbs^  Ecclesiastes,  and  the 

Song  of  Solomon :  according  to  the  Wycliflfite  Version  made  by  Nicholas 
de  Hereford,  about  A.D.  1381,  and  Revised  by  John  Purvey,  aboat  A.D.  138S. 
Extra  fcap.  8vo.    3/.  6d. 


—  The  New  Testament  in  English,  according  to  the  Version 

by  John  Wycliffe,  about  A.D.  1380,  and  Revised  by  John  Purvey,  about  A.b. 
1388.    Extra  fcap.   8vo.    6/.] 


•^—  Tlte  Holy  Bible:  an  exact  reprint,  page  for  i>age,  of  the 

Authorised  Version  published  in  the  year  ion.  Demy  4to.  half  bound,  1/.  i;. 
Gothic. — The  Gospel  of  St.  Mark  in  Gothic^  according  to 

the  translation  made  by  Wulfila  in  the  Fourth  Century.  Edited  with  1 
Grammatical  Introduction  and  Gloasarial  Index  by  W.  W.  Skeat,  MA. 
Elxtra  fcap.  8vo.  \s. 

Greek. —  Vetus  Testantentum  ex  Vcrsione  Septuaginta  Intcr- 

pretum  secundum  exemplar  Vaticanum  Romae  editum.  Accedit  potior  varietal 
Codicis  Alexandrini.  Tomi  III.  Editio  Altera.    i8mo.  i8j. 


Origenis  Hexaplorum  quae  supersunt;    sive,  Vetenim 

Interpretum  Graecorum  in  totum  Vetus  Testamentum  Fragments.    Edidit 
Fridericus  Field,  A.M.    a  vols.    1875.    4^o.  5/.  5J. 

The  Book  of  Wisdom:    the  Greek  Text,   the  Latin 

Vulgate,  and  the  Authorised  English  Version ;  with  an  I  ntrodaction.  Critical 
Apparatus,  and  a  Commentary.  By  William  J.  Deane.  M. A.  Small  4to.  ixr.6Jl 

Novum  Testamentum  Graece.  Antiquissimorum  Codicum 

Textus  in  ordine  parallelo  dispositi.  Accedit  collatio  Codicis  Sinaitici.   Edidit 
E.  H.  Hansen,  S.T.B.   Tomi  III.   1864.    8\o.   half  morocco,   ^l.\u,^, 

Novum   Testamentum  Graece.     Accedunt   parallcla  S. 

Scripturae  loca,  necnon  vetus  capitulorum  notatio  et  canooes  Euaebii.    Edidtt 
Carolus  Lloyd,  S.T.  P.R.    i8mo.  31. 

The  same  on  writing  paper,  with  large  margin,  10/. 

Novum  Testamentum  Graece  juxta  Exemplar  Millianum. 

i8mo.   IS.  6d, 

The  Mune  on  writing  pajier,  with  large  margin,  j^. 
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Greek. — Evangelia  Sacra  Graccc,     Fcap.  8vo.  limp,  is,  6d. 

The  Greek  Testament,  with  the  Readings  adopted  by 

the  Revisers  of  the  Authorised  Version : — 

(i)  Pica  t^-pe,  with  Marginal  References.    Demy  8vo.  lox.  6</. 

(2)  Long  Primer  type.    Fcap.  8vo.  4s.  6d, 

(3)  The  same,  on  writing  paper,  with  wide  margin,  I5«. 

The  Parallel  New  Testament,  Greek  and  English  ;  being 

the  Authorised  Version.  1611;  the  Revised  Version,  1881;  and  the  Greek 
Text  followed  in  the  Revised  Version.    8vo.   1 2J.  (W. 

The  Revised  Version  is  the  joint  property  of  the  Universities  of  Oxford  and  Cambridge, 

Canon   Mtiratorianus :    the   earliest   Catalogue   of  the 

Books  of  the  New  Testament.  Edited  with  Notes  and  a  Facsimile  of  the 
MS.  in  the  Ambrosian  Library  at  Milan,  by  S.  P.  Tregelles,  IX.D.  1867. 
4to.  \os,  td. 


Outlines  of  Textual  Criticism  applied  to  tlu  New  Testa- 
ment.   By  C.  £.  Hammond,  M.A.  Fourth  Edition.    Extra  fcap.  8vo.  3^.  tk/. 

Hebrew,  etc. — TJie  Psalms  in  Hebrew  without  points,     1879. 

Crown  8vo.   y.  6d, 

A   Commentary  on   the  Book  of  Proverbs,     Attributed 

to  Abraham  Ihn  Ezra.  Edited  from  a  MS.  in  the  Bodleian  Library  by 
S.  R.  Driver,  M.A.    Crown  8vo.  paper  covers,  3/.  6</. 

The  Book  of  Tobit.    A  Chaldee  Text,  from  a  unique 

MS.  in  the  Bodleian  Library  ;  with  other  Rabbinical  Texts,  English  Trans>Ia- 
lions,  and  the  Itala.    Edited  by  Ad.  Ncubauer,  M.A.   1878.   Crown  8vo.  6j. 

Horae  Hebraicae  et  Talmudicac,  a  J.  Lightfoot.     A  new 

Edition,  by  R.  Gandcll,  M.A.    4  vols.    1859.  8vo.  i/.  1/. 

Latin. — Libri  Psalmomm  Versio  antiqua  Latina,  cum  Para- 

phrasi  Anglo-Saxonica.    Edidit  B.  Thorpe,  F.A.S.     1835.    8vo.  lox.  6«/. 
The  Psalter,  or  Psalms  of  David,  and  certain  Canticles, 

with  a  Translation  and  Exposition  in  English,  by  Richard  RoUc  of  Hampole. 
Edited  by  H.  R.  Bramley,  M.A.,  Fellow  of  S  M.  Magdalen  College,  Oxford. 
With  an  introduction  and  Glossary.     Demy  8vo.   Just  Reeuiy, 

Old-Latin  Biblical  Texts:  No.  I,  The  Gospel  according 

to  St.  Matthew  from  the  St.  Germain  MS.  (g,).  Edited  with  Introduction 
and  Appendices  by  John  Wordsworth,  M.A.    Small  4to.,  stiff  covers,  6x. 

Old-French.— Z/^/7  Psalmomm  Versio  antiqua  Gallica  e 

Cod.  MS.  in  Bibl.  Bodleiana  adservato,  una  cum  Versione  Metrica  aliisque 
Monumentis  pervetustis.  Nunc  primum  descripsit  et  edidit  Franciscus  Michel, 
Phil.  Doct.    i860.  8vo    lof.  W. 
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St,  Aihanasius :  Historical  Writings,  according  to  the  Bene- 
dictine Text.  With  an  Introduction  by  William  Bright.  D.D.  1881.  Crown 
Syo.  iox.  6d, 

Orations  against  the  Arians.    With  an  Account  of  his 

Life  by  William  Bright.  D.D.     1873.   Crown  Svo.  9/. 

St.  Augustine :  Select  Antt-Pelagian  TreatiseSy  and  the  Acts 

of  the  Second  Council  of  Orange.    With  an  Introduction  by  William  Bright, 
D.D.    Crown  Svo.  Qs. 

Canons  of  the  First  Four  Getteral  Councils  of  Nicaea,  Con- 
stantinople, Ephesus,  and  Chalcedon.  1877.  Crown  8 vo.  as.  6tf. 

Notes  on  the  Canons  of  the  First  Four  General  Councils, 

By  William  Bright.  D.D.     1882.    Crown  8vo.  5/.  W. 

Cyrilli  Archiepiscopi  Alexandrini  in  XII  Prophetas.     Edidit 
P.  E.  Pusey,  A.M.    Tomi  II.     1868.  8vo.  doth,  a/,  m. 

-  in  D,  Joannis  Evangelium,    Accedunt  Fragmenta  varia 

necnon  Tractatus  ad  Tibcrium   Diaconum  duo.    Edidit  post  Anbeitum  P. 
E.  Pusey.  A.M.    Tomi  III.     187a.  8vo.  a/,  y, 

Commentarii    in    Lucae  Evangelium    quae    supersunt 

Syriace.    E  MSS.  apud  Mus.  Britan.  edidit  R.  Payne  Smith.  A.M.     1858. 
4to.  i/.  7 J. 

Translated  by  R.  Payne  Smith,  M.A.     2  vols.     1859. 

8vo.   14  J. 

Ephraemi  Syri,  Rabulae  Episcopi  Edesseni,  Balaei,  ah'onim- 

que  Opera  Sclccta.   £  Codd.  Syrincis  MSS.  in  Museo  Britannico  et  BibUotheca 
Bodleiana  asscrvatis  primus  edidit  J.  J.  Overbeck.     1865.  8to.   i/.  ii. 

Eusebius'   Ecclesiastical  History,   according   to    the   text  of 

Burton,  ^ith  an  Introduction  by  William  Bright,  D.D.     18S1.    Crown  Svo. 
8j.  6^. 

Irenacus :  The  Third  Book  of  St.  Irenaeus,  Bishop  of  Lj-ons, 

against  Heresies.     With  short  Notes  and  a  Glossary  by  H.  Deare'  B.P. 
1.M74.  Crown  Svo.  51.  dd, 

Patrum    Apostolicomm^    S.   Clementis    Romani,    S.   Ignatii, 

S   Polycarpi,  quae  sui)crsunt.      Edidit  Guil,  Jacobsoo.  S.T.P.R.     Tomi  11 
Fourth  Edition,  1863.  Svo.   1/.  \s, 

Socrates*  Ecclesiastical  History,  according  to   the   Text  of 

Husscy.  with  an  Introduction  by  William  Bright.  D.D.     187^.    Crown  Svo. 
7j.  (ui. 
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BCCI.ESIASTICAL  HISTOBY,  BIOGRAPHY,  &o. 

Atuient  Liturgy  of  tJu  Church  of  England,  according  to  the 

uses  of  Sanim,  York,  Hereford,  and  Bangor,  and  the  Roman  Liturgy  arranged 
in  parallel  columns,  with  preface  and  notes.  By  William  Maskell,  M.A. 
Third  Edition,    i88a.  8vo.  \y. 

Baedae  Historia  Ecclesiastica.    Edited,  with  English  Notes, 

by  G.  H.  Moberly,  M.A.  1881.   Crown  8vo.  lOf.  6</. 

Bright  ( W>j.  Chapters  of  Early  English  Church  History. 
i8;8.  8vo.  I  ax. 

Burnet s  History  of  the  Reformation  of  the  Church  of  England. 

A  new  Edition.  Carefiilly  revised,  and  the  Records  collated  with  the  originals, 
by  N.  Pocock,  M.A.     7  vols.  1865.  8vo.  Price  reduced  to  i/.  ioj. 

Councils  and  Ecclesiastical  Documents  relating  to  Great  Britain 

and  Ireland.  Edited,  after  Spelman  and  Wilkins,  by  A.  W.  Haddan,  B.D., 
and  W.  Stubbs,  M.A.  Vols.  1.  and  III.   1869-71.  Medium  8vo.  each  i/.  u. 

Vol.  II.  Part  I.  1873.  Medium  8vq.   ioj.  6</. 

VoLII.  Part  II.    1878.  Church  of  Irehmd;  Memorials  of  St.  Patrick, 
Stiff  covers,  3J.  dd, 

Hammond  (C  E,).  Liturgies,  Eastern  and  Western.  Edited, 
with  Introduction,  Notes,  and  a  Liturgical  Glossary.  1878.  Crown  8vo. 
\os.6d. 

An  Apxwndiz  to  the  above.    1879.  Crown  8vo.  paper  covers,  u.  6<^ 
John,  Bishop  of  Ephcsus.     The    Third  Part  of  his  Eccle- 

siastical  History.  [In  Syriac]  Now  first  edited  by  William  Cureton,  M.A. 
1853.  4to.   i/.  1 2 J. 

Translated  by  R.  Payne  Smith,  M.A.     i860.  8vo.  \os. 

Leofric  Missal,   The,  as  used   in   the  Cathedral  of  Exeter 

during  the  Episcopate  of  its  first  Bishop,  a.d.  1050-1072 ;  together  with  some 
Account  of  the  Red  Book  of  Derby,  the  Missal  of  Robert  of  Jumi^ges,  and  a 
few  other  early  MS.  Service  Books  of  the  English  Church.  Edited,  with  In- 
troduction and  Notes,  by  F.  E.  Wsuren,  B.D.    4to.  half  morocco,  35J. 

Monumenta  Ritualia  Ecclcsiae  Anglicanae.     The  occasional 

Offices  of  the  Church  of  England  according  to  the  old  use  of  Salisbury,  the 
Prymer  in  English,  and  other  prayers  and  forms,  with  dissertitions  and  notes. 
By  William  MaskcU,  M.A.    Second  Edition.     iS8j.  3  vols.  8vo.  2/.  lOix. 

Records  of  t/u:  Reformation.  The  Divorce,  15^7-1533.  Mostly 

now  for  the  first  time  printed  from  MSS.  in  the  British  Museum  and  other 
libraries.  Collected  and  arranged  by  N.  Pocock,  M.A.  1870.  2  vols.  8vo. 
I/.  16/. 
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Shirley  (  W.  W,),  Some  Account  of  tJie  Church  in  the  Aposh  li: 
Age.     Second  Edition,  1874.  fcap.  8vo.  3s.  6</. 

Stnbbs  (  W.).  Registrum  Sacrum  Anglicanum.  An  attempt 
to  exhibit  the  course  of  Episcopal  Succession  in  England.  1858.  Small  ^to. 
8j.  6^. 

Warren  {F.  E),    Liturgy  and  Ritual  of  the  Celtic  Church. 

18S1.  8vo.  X4J. 

ENGLISH    THEOLOGY. 

Butler's  Works,  with  an  Index  to  the  Analogy.    2  vols.  1874. 

8vo.  IIS. 

Also  separately, 

Sermons,  5^.  dd.  Analogy  of  Religion,  51. 6</. 

Greswelfs  Harmonia  Evangelica,    Fifth  Edition.    8vo.    185J. 

HeuriUys  Harmonia   Symbolical    Creeds    of    the   Western 

Church.     X858.    8vo.  dr.  dd. 

Homilies    appointed    to    be   read   in    Churches.     Edited    by 

J.  Griffiths,  M.A.     1859.  ^vo.  71.  6</. 

Hooker  s  Works,  with  his  life  by  Walton,  arranged  by  John 

-     Keble,  M.A.    Sixth  Edition,  1874.  3  vols.  8vo.  i/.  \u.  61/. 

the  text  as  arranged  by  John   Keble,  M.A.     2  vols. 

1875.  8vo.  11/. 

7 ewer s  Works.     Edited  by  R.  W.  Jclf,  D.D.     8  vols.    184S. 

8vo.  i/.  loj. 

Pearson* s  Exposition  of  the  Creed,     Revised  and  corrected  by 

E.  Burton,  D.D.  Sixth  Ixlition,  1877.  8vo.   ioj.  td. 

Waterland's  Reviciu  of  the  Doctrine  of  the  Eucharist,  with 
a  Preface  by  the  present  Bishop  of  London.    1880.  Crown  8vo.  6s.  6j\ 

Works,  with  Life,  by  Bp.  Van  Mildert.    A  new  Edition. 

with  copious  Indexes.    6  vols.     1S56.    8vo.    2/.  lis, 
Wheatlys  Illustration  of  the  Book  of  Common  Prayer.    A  new 

£xlition,  1846.  8vo.  ^s. 

Wyclif     A  Catalogue  of  the  Original  Works  of  John  Wyclif 

by  W.  W.  Shirley.  D.D.     1865.  8vo.  y.  6d. 

Select  English    Works,     By  T.  Arnold,  M.A.   3  vuU. 

1 869- 1 8 7 1 .  8 vo.      rrice  reduced  to  \l.\ s. 

Trialogus,    With    the   Supplement    now   first   edited. 

By  Golth.ird  Lechler.   1869.  8vo.    Pr it  e  reduced  to  "is. 
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HISTOBICAL  Aim   DOCTJMENTABY  WOBKS. 

British  Barrows,  a  Record  of  the  Examination  of  Sepulchral 

Mounds  in  various  parts  of  England.  By  William  Greenwell,  M.A.,  F.S.A. 
Together  with  Description  of  Figures  of  Skulls,  General  Remarks  on  Pre- 
historic Crania,  and  an  Appendix  by  George  Rolleston,  M.D.,  F.R.S.  1877. 
Medium  8vo.  25/. 

Br  it  ton.    A    Treatise  upon  the  Common  Law  of  England, 

composed  by  order  of  King  Edward  I.  The  French  Text  carefully  revised, 
with  an  English  Translation,  Introduction,  and  Notes,  by  F.  M.  Nichols,  M.A. 
2  vols.    1865.  Royal  8vo.  i/.  i6j. 

Clarendon^s  History  oj    the   Rebellion    and   Civil  Wars    in 

England.    7  vols.    1859.  i8mo.  i/.  \s. 

Clarendon^s  History   of  tlte  Rebellion    and    Civil   Wars   in 

(Ingland.  Also  his  Life,  written  by  himself,  in  which  is  included  a  Con- 
tinuation of  his  History  of  the  Grand  Rebellion.  With  copious  Indexes. 
In  one  volume,  royal  8vo.  1842.  i/.  2 J. 

Clintons  Epitotne of  tJu  Fasti  Hellenici.     1 85 1 .     8vo.    6s.  6d. 

Epitome  of  the  Fasti  Romani.     1854.     8vo.   Ts. 

Corpvs  Poeticimi  Boreale.    The  Poetry  of  the  Old  Northern 

Tongue,  from  the  Earliest  Times  to  the  Thirteenth  Century.  Edited,  clas- 
sified, and  translated,  with  Introduction.  Excursus,  and  Notes,  by  Gudbrand 
Vigfusson,  M.A.,  and  F.  York  Powell,  M.A.    a  vols.     1883.  8vo.  42 j. 

Freeman  (E.  A.).    History  of  the  Norman  Conquest  of  Eng- 

land ;  its  Causes  and  Results.    In  Six  Volumes.   8vo.  5/.  9J.  6</. 
Vols.  I -II  together,  3rd  edition,  1877.  1/.  16/. 
Vol.  Ill,  2nd  edition,  1874.  i/.  \s. 
Vol.  IV,  2nd  edition,  1875.  i/.  u. 
Vol.  V,  1876.  1/.  I/. 
Vol.  VI.    Index.    1879.  8vo.  xoj.  6</. 

Freeman  (E.  A,).      The  Reign  of  William  Rufus  and  the 

Accession  of  Henry  the  First.     2  vols.  8vo.  i/.  idf. 

Gaseoigne*s  Theological  Dictionary  ("Liber  Veritatum"): 
Selected  Passages,  illustrating  the  condition  of  Church  and  State,  1403-I458. 
With  an  Introduction  by  James  E.  Thorold  Rogers,  M.P.  Small  4to.  lOJ.  (W. 

Magna  Carta,  a  careful  Reprint.    Edited  by  W.  Stubbs,  M.A. 

1879.  4^0-  stitched,  u. 

Passio  et  Miracula  Beati  Olaui.  Edited  from  a  Twelfth- 
Century  MS.  in  the  Library  of  Corpus  Christi  College,  Oxford,  with  an  In- 
troduction and  Notes,  by  Frederick  Metcalfe,  M.A.  Small  4to.  stiff  covers,  6j. 
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Protests  of  the  Lords,  including  those  which  have  been  ex- 
ponged,  from  1 6^4  to  1874;  ^^^  Historical  Introductions.  Edited  by  Jucei 
K 'Aorold  Rogers,  M.A    1875.   3vols.  8vo.  a/,  aj. 

Rogers  {J.  E,  T.).     History  of  Agriculture  and  Prices  in 

England,  AD.  ia59-i793. 

Vols.  landll  (ia59-i4ro).  1866.  8vo.  a/,  a/. 
Vols.  Ill  and  IV  (i40i-i58a).  188a.  8vo.  a/  lor. 

Saxon  Chronicles  {Two  of  the)  parallel,  with  Supplementary- 
Extracts  from  the  Others.  Edited,  with  Introdaction,  Notes,  and  a  Clo»- 
sarial  Index,  by  J.  Earle,  M.A.    1865.    8vo.  i6f. 

Sturlunga  Saga,  including  the  Islendinga  Saga  of  Lawman 

Sturla  Thordsson  and  other  works.      Edited  by  Dr.  Oudbrand  Vigiudoa. 
In  a  vols.    1878.  8vo.  a/.  a#. 


Statutes  made  for  the  University  of  Oxford,  and  for  the  Colleges 
and  Halls  therein,  by  the  University  of  Oxfozd  Commissioners.  i88a.  Sto. 
I  a  J.  (id. 

Also  separately* 

Statutes  made  for  the  University,     2s. 

Statutes  made  for  the  Colleges,     is.  each. 

Statu ta  Universitatis  Oxoniensis.     1884.     8vo.  ^. 

TJte  Studcftfs  Handbook  to   the  University  and  Colleges  of 

Oxford,    Seventh  Edition.     1883.    Extra  fcap.  8vo.  ax.  W. 

MATHEMATICS,  PHYSICAL  SCISNCE,  fro. 

Acland  {H,  W.,  M.D,.  F.R.S.).     Synopsis  of  the  Pathological 

Series  in  the  Oxford  Museum,     1867.    8vo.  a/,  dd. 

Astronomical  Obsenfations  made  at  the  University  Observ- 
atory, Oxford,  under  the  direction  of  C.  Pritchard,  M.A.  No.  I.  187S. 
Royal  8vo.  paper  covers,  y,  6d, 

De  Bary  {Dr.  A,)     Comparative  Anatomy  of  tlu   Vegetative 

Organs  of  the  Phanerogams  and  Ferns.  Translated  and  Annotated  br  F.  O. 
Bower,  M  A.,  F  L.S.,  and  D.  H.  Scott,  M.A.,  Ph.D..  K.Li5.  With  two 
hundred  and  forty-one  woodcuts  and  an  Index.    Just  Ready, 

Mailer  (y.).     On  certain  Variations  in  tlu  Vocal  Organs  of 

the  Passeres  that  have  hitherto  escaped  notice.  Translated  by  F.  J.  Bell,  B.A^ 
and  edited,  with  an  Appendix,  by  A.  II.  Garrod,  M.A.,  F.R.S.  With  Plates. 
1878.   4to.  paper  covers,  7«.  6J. 

Phillips  {John,  M.A.,  F.RS,).     Geology  of  Oxford  and  the 

Valley  of  the  Thames,     1871.    8vo.  au. 

— ^   Vesuvius,    1869.    Crown  8vo.    los.  6d. 
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Price  {Bartholofnew,  M^.,  F.R.S.).     Treatise  an  Infinitesimal 

Calculus. 

Vol.  L  Differential  Calcnlus.    Second  Edition.    Svo.  14^.  6d. 

Vol.  II.  Integral  Calculus,  Calculus  of  Variations,  and  Difiierential  Equations. 
Second  Edition,  1865.     8vo.  18/. 

Vol.  III.  Statics,  including  Attractions ;   Dynamics  of  a  Material  Particle. 
Second  Edition.  1868.    8vo.  i6j. 

.Vol.  rv.  Dynamics  of  Material  Systems ;  together  with  a  chapter  on  Theo- 
retical D>'namics,  by  W.  F.  Donkin,  M.A.,  r.R.S.     i86a.    8vo.  idf. 

Rigaud's  Correspondence  of  Scientific  Men  of  the  iTth  Century, 
with  Table  of  Contents  by  A.  dc  Morgan,  and  Index  by  the  Rev.  J.  Rigaud, 
M.A.    a  vols.     1841-1862.    8vo.  i8f.  6^. 

Sachs*  Text'Book  of  Botany,  Morphological  and  Physiological. 
A  New  Edition,  Translated  by  S.  H.  Vines,  M.A.  i88a.  Royal  8vo.,  half 
morocco,  1/.  iis.6d, 

Westwood  (y,  O.,  M.A.,  F.R,S.).      Thesaurus  Entomologicus 

Hofeianus,  or  a  Description  of  the  rarest  Insects  in  the  Collection  given  to 
the  University  by  the  Rev.  William  Hope.  With  40  Plates.  1874.  Small 
folio,  half  morocco,  7/.  10/. 


Wit  Sbaaelr  38oo&s  of  4e  £ast. 

Translated  by  various  Oriental  Scholars,  and  edited  bt 
F.  Max  MCller. 

[Demy  8vo.  cloth.] 
Vol.   I.    The   Upanishads.     Translated  by  F.  Max   Miiller. 

Part  I.  The  A'Adndogya-upanishad,  The  Talavakira-upanishad,  The  Aitareya- 
fLranyak.!,  The  Kaushitaki-brahmaMaupani&had,  and  The  V&^asaneyi-samhitft- 
upanishad.     \cs.  6il, 

Vol.  II.  The  Sacred  Laws  of  the  Aryas,  as  taught  in   the 

Schools  of  Apastamba.  Gautama.  VasishMa,  and  Haudhuyana.  Translatt'd  by 
Prof.  Gcorg  Biihler.    Part  1.  Apastamba  and  Gautama.     lor.  6*1. 

Vol.  III.  The  Sacred  Books  of  China.  The  Texts  of  Con- 
fucianism. Translated  by  James  Lcgge.  Part  I.  The  Shii  King.  The  Reli- 
gious portions  of  the  Shih  King,  and  The  Hsi&o  King.     1  is.  6d. 

Vol.  IV.  The  Zend-Avesta.     Translated  by  James  Darme- 

stctcr.    Part  I.    The  Vendldad.     iw.  W. 
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Vol.  V.  The  Pahlavi   Texts.     Translated   by   E.  W.  West. 

Part  I.  The  Bundahij,  Bahman  Yart,  and  Shiyast  lA-shiyast     lu.  W. 

Vols.  VI  and  IX.  The  Qur'in.     Parts  I  and  II.    Translated 

by  E.  H.  Palmer,    au. 

Vol.  VII.    The  Institutes  of  Vish«u.    Translated  by  Julius 

Jolly.     I  Of.  6d. 

Vol.  VIII.  The  Bhagavadgtti,  with  The  Sanatsivfftti>'a,  and 

The  AnugftA.    Translated  by  Kishindth  Trimbak  Telang.     lor.  6d. 

Vol.  X.  The  Dhammapada,  translated  from  P41i  by  F.  Max 

Miiller;  and  The  Sutta-Nipata,  translated  from  P&li  by  V.  FausboU;  beinc 
Canonical  Books  of  the  Buddhists.     lor.  dd. 

Vol.  XI.  Buddhist  Suttas.     Translated  from   P^H  by  T.  W. 

Rhys  Davids,  i.  The  Mah^parinibbana  Suttanta  ;  a.  The  Dhamma-iakka- 
ppavattana  Sulta ;  3.  The  Tev^^gra  Suttanta;  4.  The  Akankhev)a  Sotu; 
5.  TheAetokhila  Sutta;  6.  The  Mahisudassana  Suttanta ;  7.  Thc'Sibbiu%^ 
Sutta.     los.  6d. 

Vol.  XII.  The  5atapatha-Brahma«a,  according  to  the  Text 

of  the  Madhyandina  School.  Translated  by  Julius  Kggeling.  Part  I. 
Books  I  and  II.     12s.  6d. 

Vol.  XIII.  Vinaya   Texts.      Translated    from    the   Pili  by 

T.  W.  Rhys  Davids  and  Hermann  Oldenbcrg.  Part  L  The  Pitimokkha. 
The  Mah&vagga,  I  IV.     icj.  6</. 

Vol.  XIV.  The  Sacred  Laws  of  the  Aryas,  as  taught  in  the 

Schools  of  Apastamba,  Gautama,  V^ishMa  and  Baudha)ana.  Traniktcd 
by  Georg  BUhler.    Part  II.    Va^ish/^a  and  Baudhayana.     los.  6J, 

Vol.  XV.     The  Upanishads.     Translated  by  F.  Max  Miiller 

Part  II.  The  Ka/^a-upanishad,  The  MuWaka-upanishad,  The  Taittirlyaki- 
upanishad,  The  Br/hadara//yaka-upaniahad,  The  ^vetayvatara-upanishad.  The 
Praj->?a-upanishad,  and  The  Maitrayof/a-Brahma/za-upanishad.      lox.  6d. 

Vol.  XVI.  The  Sacred  Books  of  China.    The  Texts  of  Con- 
fucianism.   Translated  by  James  Leggc.    Part  II.  The  Vf  King.     lor.  W. 

Vol.  XVII.   Vinaya  Texts.     Translated   from   the   Pali  by 

T.  \V.  Rhys  Davids  and  Hermann  Oldenberg.  Part  II.  The  Maha%-a|Xt. 
V-X.    The  Aullavagga,  I  III.     los.  6d. 

Vol.  XVIII.   Pahlavi    Texts.      Translated   by  E.  W.  West 

Part  II.    The  Da^istan-i  Diulk  and  The  Epistles  of  ManujiMbar.     I  ai.  6d. 
Vol.  XIX.  The  Fo-sho-hing-tsan-king.     A  Life  of  Buddha 

by  Aivaghosha  Bodhisattva,  translated  from  Sanskrit  into  Chinese  by  I%ar- 
marakbha,  a.d.  420,  and  from  Chinese  into  English  by  Samuel  Beal.     lox.  (vz*. 

Vol.  XXI.     The  Saddharma-pu//^arika,  or  the  Lotus  of  the 

True  I^w.    Tianslated  by  H.  Keru.     izs.  6d. 


VoL   XXIIL    The  Zend-Avesta,     Part  11.    The  Sirdzahs, 

L         Y«Jts»  uid  Ny&jir.    TruuUted  by  James  Diumestetcr.     toi,  6d» 
"  The  following  Volumes  arc  in  the  Press:— 

Vol.  XX,  Vinaya  Texts.     Translated  from  the  Pali  by  T.  W. 

Rhyv  Dftvids  and  Hermann  Oldcnbcrg.     Part  III.     The  AulUvagga*  14V. 

Vol.  XXII.    Caina-S(itras.     Translated  from  Prakrit  by  Her- 
I  tnann  Jacobi,     Part  L     The  AHrio^a-Si^tra.     The  Kalpa-S(itn. 

Vol.  XXIV.   Pahlavi   Texts,      Translated    by  E.  W,  West 

Fart  IIL     Dlna  t  MsLluSg-t  Khtrad,  Shikand-gu  mint,  and  Sad^ar. 
Second  Series, 
f  Vol  XXV.     Manu,    Translated  by  Georg  Bithler.   Part  L 

iVol,  XXVI.      The   5atapatha-Brahma//a.      Translated    by 
JuUos  Eggeling.    Pan  II. 

Snccljota  ©xoitftnsia : 

[Small  4to.] 

ImiMioal  Series.     1. 1,     TAe  English  MaNUScripts  of  the  Ni- 

(^marhian  Eihiis^  described  in  relation  to  Bckkers  Manuscripts  and  other 
Sources.    By  J.  A.  Stewart,  M.A,     ^,  6<A 

I,  ii.     Nonius  Marcellus^   de    Compendiosa    Doctrina, 

Harletan  MS.  3719,    Collated  by  J.  IL  Onions,  M. A.     if.f^d, 

■  L  ill.  Aristotlis  Physics,  Book  VI  I.  Collation  of 
rarions  MSS. ;  with  an  Introduction  by  R,  Shutc,  M.A.    2/. 

I,  iv*     Bentleys  Plautine  Emendations.     From  his  copy 

of  Gronovio%,     By  E.  A.  Sonncn*chcin,  M.A.     3/.  6*/, 

Semitic  Series.     I.  i.     Commentary  on  Esra  and  Nehemiah. 
By  Rabbi  Saadiah.    Edited  by  II.  J.  Mathews,  M.A.     y.  tJ, 

Aryan  Series.     L  i.     Buddhist  Texts  from  Japmt,     Edited 

by  F.  Max  Mdllcr,  M.A.     3/.  W. 

L  ii.   SukhAvatt-  VyAha.    Desatptton  of  SukhAvatf,  the 

Land  of  Bliss.     Edtt^  by  F.  Max  Mtiller,  M.  A.«  and  Bunyia  Naiijio.  7^.  6(/t 

•^—  I.  iii.     The  Ancient  Palm-leaves  containing  the  Pn^iA- 

Piiramiti-nridaya-Siitra  and  the  I'shwUba  Vigaya-Dhinuit,  cdiicd  by  F.  Max 
Muller,  M.A.«  arid  Bunyiu  Nanjio.  M^\.  With  AH  Appvadia  by  G.  BUhlcr. 
With  many  Plates,     to/. 

Mediaeval  and  Modern  Series.     I.  i.  Sinonoma  Bartholomei ; 

A  Glcix-iary  from  a  Foijitceiiih*Century  MS.  m  the  Library  of  Peoabroke 
College.  Oxford.     lvlnc<l  by  J-  L.  G.  Mowat,  M.A.     %i.  U, 

^ I,  iii.     The  Sattair  Na  Remn.    A  Collection  of  Early 

Middle  Iriih  Poems.    Edited  from  m  MS.  in  the  Bodleian  U brary  by  Wliitley 
Slokei|LL.D.    jj. « 
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I.    ENQLISH. 

A  First  Reading  Book.    By  Marie  Eichens  of  Berlin ;  and 

edited  by  Azme  J.  Clough.    Extra  fcap.  8vo.  stiff  covers,  4^/. 

Oxford  Reading  Book,  Patrt  I.     For  Little  Children.    Extra 

fcap.  8vo.  stiff  covers,  6d. 

Oxford  Reading  Book,  Part  II.    For  Junior  Classes.    Extra 

fcap.  8vo.   stiff  covers,  6^. 

An  Elementary  English  Grammar  and  Exercise  Book.    By 

O.  W.  Tancock,  M.A.    Second  Edition.    Extra  fcap.  Svo.    I/.  W. 

An  English  Grammar  and  Reading  Book,  for  Lower  Forms 
in  Classical  Schools.  By  O.  W.  Tancock,  M.A.  Fourth  Editioo.  £iL-a 
fcap.  Svo.  ^.  6d. 

Typical  Selections  from  the  best  English  Writers,  unth  Intro- 
ductory Notices.    Second  Edition.     In  Two  Volnmet.     Extzm  fcap.  8to. 
y.  6d.  each. 
Vol.  I.  Latimer  to  Berkeley.  Vol.  11.  Pope  to  Macanlay. 

Shairp  (y.  C,  LL.D,).    Aspects  of  Poetry ;   being  Lectures 

delivered  at  Oxford.    Crown  Svo.  loj.  6^. 


A  Book  for  the  Beginner  in  Anglo-Saxon.     By  John  Earlc, 

M.A.    Third  Edition.    Extra  fcap.  Svo.  2s,6J, 

An  Anglo-Saxon  Reader.  In  Prose  and  Verse.  With  Gram- 
matical Introduction,  Notes,  and  Glossary.  By  Henry  Sweet,  M^.  Foutk 
Edition,  Revised  and  Enlarged.    Extra  fcap.  Svo.  &r.  6</. 

An  Anglo-Saxon  Primer,  with  Grammar,  Notes,  and  Glossary, 
By  the  same  Author.   Second  Edition.    Extra  fcap.  Svo.  a/.  6d, 

First  Middle  English  Primer,  with  Grammar  and  Ghssary- 

By  the  same  Author.    Just  Ready, 

The  Philology  of  the  English  Tongue.    By  J.  Earlc,  Mj\. 

Third  Edition.    Extra  fcap.  Svo.  7/.  6d. 

A  Handbook  of  Phonetics,  including  a  Popular  Exposition  of 

the  Principles  of  Spelling  Reform.    By  Henry  Sweet,  M.A.    Extra  fcap.  8t«. 
4/.  (m/. 

The  Ormulum;  with  the  Notes  and  Glossary  of  Dr.  R.  M. 
White.    Edited  by  R.  Holt,  M.A.  1S78.   a  toIs.   Extra  fcap.  Sro.  si/. 
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English  Plant  Names    from    the  Tenth  to    the   Fifteenth 

Century.    By  J.  Earle,  M.A.    Small  fcap.  8vo.  5*. 

Specimens  of  Early  English.  A  New  and  Revised  Edition. 
With  Introdaction.  Notes,  and  Glossarial  Index.  By  R.  Monis,  LL.D..  and 
W.  W.  Skeat.  M.A. 

Part  I.  From  Old  English  Homilies  to  King  Horn  (A.D.  11 50  to  A.D.  1300). 
Extra  fcap.  8vo.  gs. 

Part  II.    From  Robert  of  Gloncester  to  Gower  (a.d.  1298  to  A.D.  1393). 
Second  Edition.    Extra  fcap.  8vo.  7/.  6</. 

Specimens   of  English   Literature,  from    the    'Ploughmans 

Crede'  to  the  *  Shepheaidcs  Calender*  (a.d.  1394  to  a.d.  1579).  With  Intro- 
duction,  Notes,  and  Glommal  Index.  By  W.  W.  Skeat,  M  A.  Extra  fcap. 
8vo.     7/.  6</. 


TJu  Visum  of  William  concerning  Piers  the  Plowman,  by 
WUliam  Langland.  Edited,  with  Notes,  by  W.  W.  Skeat,  M.A.  Third 
Edition.    Extra  fcap.  8vo.  \s.  6d. 

Chancer.     I.  T/ie  Prologue    to    tfte   Canterbury   Tales;    the 

Knightes  Tale;   The  Nonne  Prestes  Tale.    Edited  by  R.  Morris,  Editor  of 
Specimens  of  Early  English,  &c.,  &c.    Fifty-first  Thousand.    Extra  fcap.  8vo. 

—  II.  The  Prioresses   Tale;   Sir  Thopas;   The  Monkes 

Tale ;  The  Clerkes  Tale ;  The  Squiercs  Tale,  &c.    Edited  by  W.  W.  Skeat, 
M.A.    Second  Edition.    Extra  fcap.  8vo.  4J.  6</. 

— —  III.  T/te  Tale  of  the  man  of  Lawe ;   The   Pardoneres 

Tale ;  The  Second  Nonnes  Tale ;  The  Chanoons  Yemannes  Tale.    By  the 
same  Editor.    Second  Edition.    Extra  fcap.  8vo.  4J.  6d, 

Spenser* s  Faery  Queene,     Books  I  and  II.     Designed  chiefly 

for  the  nse  of  Schools.    With  Inttoduction,  Notes,  and  Glossary.    By  G.  W. 
Kitchin,  M.A. 

Book  I.    Tenth  Edition.    Extra  fcap.  8vo.  ai.  6</. 
Book  II.    Sixth  Edition.    Extra  fcap.  8vo.  %s.  6d. 

Hooker.  Ecclesiastical  Polity,  Book  I.  Edited  by  R.  W. 
Church,  M.A.    Second  Edition.    Extra  fcap.  8vo.  ai. 

Marlowe  and  Greene.    Marlowe's  Tragical  History  of  Dr. 

Faustus,  and  GreefWs  Honourable  History  of  Friar  Baton  trnd  Friar  Bungay, 
Edited  by  A.  W.  Ward,  M.A.     1878.    Extra  fcap.  8va  5/.  W 

Marlowe.    Edward  //.    With  Introduction,  Notes,  &c    By 

O.  W.  Tancock,  M.A.    Extra  fcap.  8vo.  ^. 
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Shakespeare,     Select  Plays.     Edited  by  W.  G.  Clark,  M.A., 

and  W.  Aldis  Wright,  M.A.    Extra  fcap.  8vo.  stiff  covert. 

I.  The  Merchant  of  Venice,     u. 

II.  Richard  the  Second,     i/.  6^. 

III.  Macbeth,     w.  6d. 

IV.  Hamlet.    2/. 

Edited  by  W.  Aldis  Wright,  M.A.     Extra   fcap.  8vo. 


stiff  covers. 

V.  The  Tempest,    u.  6</. 

VI.  As  You  Like  It.     i/.  6d. 

VII.  Julius  Caesar,     a/. 

VIII.  Richard  the  Third.    2j.  6^. 

IX.  King  Lear.     i/.  6d. 

X.  A  Midsummer  Night's  Dream,     i/.  6d. 

XI.  Coriolanus.    9/.  6^. 

XII.  Henry  the  Fifth,    a/. 

XIII.  Twelfth  Night.    In  the  Press. 

Bacon.     I.  Advancement  of  Learning.     Edited  by  W.  Aldis 

Wright,  M.A.    Second  Edition.    Extra  fcap.  8vo.  4/.  6d, 

IL  The  Essays.    With   Introduction  and   Notes.     By 

J.  R.  Thursficld,  M.A.    In  Preparation, 

Milton.    I.  Areopagitica.    With  Introduction  and  Notes.     By 

J.  W.  Hales,  M.A.    Third  Edition.    Extra  fcap.  8vo.  $/. 

II.  Poems.     Edited  by  R.  C.  Browne,  M^.     a  vols. 

Fifth  Edition.     Elxtra  fcap.  8vo.  dr.  td. 

Sold  separately.  Vol  I.  4/.;  Vol.  II.  y. 

In  paper  ooren : — 

Lycidas,  id.        L'Allegro,  id.        II  Penseroso,  ^d.        Comus,  fU. 
Samson  Agonistes,  td. 

III.  Samson  Agonistes.     Edited  with  Introduction  and 

Notes  by  John  Churton  Collins.    Extra  fcap.  8to.  stiff  coven^  \s. 

Bunyan.  I.  The  Pilgrim's  Progress,  Grace  Abounding,  Rela- 
tion of  the  Imprisonment  of  Mr.  John  Bunyan,  Edited,  with  Biographical 
Introduction  and  Notes,  by  £.  Venables^  M.A.    1879.    EiEtrm  Icmp.  8to.  5J. 

II.   Holy  War,  d^c.    Edited    by    E.  Venablcs,    M-A. 

In  Uie  Press. 
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Dry  den.     Select  Poems.     Stanzas   on   the   Death   of  Oliver 

Cromwell ;  Astrsca  Redux ;  Annus  Mirabilis ;  Absalom  and  Achitophel ; 
Religio  Laid ;  The  Hind  and  the  Panther.  Edited  by  W.  D.  Christie,  M.A. 
Second  Edition.     Extra  fcap.  8vo.  y,  6d. 

Locke's  Conduct  of  the  Understanding.     Edited,  with  Intro- 
duction, Notes,  &C.,  by  T.  Fowler,  M.A.  Second  Edition.  Extra  fcap.  8vo.  aj. 

Addison.     Selections  from  Papers   in  the   Spectator.     With 

Notes.    By  T.  Arnold,  M.A.    Extra  fcap.  8vo.  4J.  6<i. 

Pope.  With  Introduction  and  Notes.   By  Mark  Pattison,  B.D, 

I.    Essay  on  Man.    Sixth  Edition.    Extra  fcap.   8vo. 

ij.  6</. 

II.  Satires  and  Epistles.     Second  Edition.     Extra  fcap. 

8vo.  a/. 
PamelL     The  Hermit.     Paper  covers,  2rf. 
Johnson.     I.  Rasselas ;  Lives  of  Pope  and  Dry  den.     Edited 

by  Alfred  Milnes,  B.A.  (London).    Extra  fcap.  8yo.  \s.  6d. 

II.   Vanity  of  Human  Wishes.    With  Notes,  by  E.  J. 

Payne,  M.A.    Paper  covers,  4^/. 
Gray.     Elegy  and  Ode  on  Eton  College.     Paper  covers,  2d. 
Goldsmith.     Tlu  Deserted  Village.     Paper  covers,  id. 
Cowper,     Edited,  with   Life,   Introductions,  and   Notes,  by 

H.  T.  Griffith,  BA. 

-^—  I.  The  Didactic  Poems  of  \yS2,  with  Selections  from  the 

Minor  Pieces,  A.D.  1775^1783.    Extra  fcap.  Svo.  31. 

II.  The  Task,  with  Tirocinium,  and  Selections  from  the 


Minor  Poems,  A.D.  1784-1799.    Second  Edition.    Extra  fcap.  8va  31. 

Burke.     Select  Works.    Edited,  with  Introduction  and  Notes, 

by  E.  J.  Payne,  M.A. 

-  I.   Thoughts  on  the  Present  Discontents  ;  the  two  Speeches 

OH  America,    Second  Edition.    Extra  fcap.  8vo.  \s.  6d. 

II.  Reflections  on  the  French  Revolution.  Second  Edition. 

Extra  fcap.  8vo.  5J. 

III.  Four  Letters  on  the  Proposals  for  Peace  with  thi 

Regidde  Directory  of  France.    Secood  Editioo.    Extra  fcap.  8vo.  5/. 

[9]  c 


1 8  CLARENDON  PRESS,  OXFORD. 

Keats,   Hyperion,  Book  I.  With  Notes  by  W.  T.  Arnold,  B^ 

Paper  covers,  ^d, 

Scott.    Lay  of  the  Last  Minstrel.     Introduction  and  Canto  I, 

with  Preface  and  Notes  by  W.  Minto,  M.A.     Paper  covers,  6dL 


II.    LATIN. 
An  Elementary  Latin  Grammar.    By  John  B.  Allen,  MA. 

Third  Edition,  Revised  and  Corrected.     Extra  fcap.  8vo.  ts,6d. 

A  First  Latin  Exercise  Book.     By  the  same  Author.     Fourth 

Edition.    Extra  fcap.  8vo.  2s.  6d. 

A  Second  Latin  Exercise  Book.    By  the  same  Author.    In 

tht  Press, 

Reddenda  Minora,  or  Easy  Passages,  Latin  and  Greek,  for 

Unseen  Translation.    For  the  use  of  Lower  Forms.    Composed  and  selected 
by  C.  S.  Jerram,  M.A.    Extra  fcap.  \s,  6d, 

Anglice  Reddenda,  or  Easy  Extracts,  Latin  and  Greek,  for 

Unseen  Translation.    By  C.  S.  Jerram,  M.A.    Third  Edition,  Reviied  and 
Enlarged.    Extra  fcap.  8vo.  3J.  td. 

Passages  for  Translation  into  Latin,     For  the  use  of  Passmen 

and  others.    Selected  by  J.  Y.  Sargent,  MA.    Fifth  Edittoo.    Extim  fcap^ 
8vo.  2j.  6</. 

First  Latin  Reader.    By  T.  J.  Nunns,  M.A.     Third  Edition. 

Extra  fcap.  8vo.  is, 

Caesar,     The  Commentaries  (for  Schools).    With  Notes  and 

Maps.    By  Charles  E.  Moberly,  M.A. 
Part  I.  The  Gallic  War.    Second  Edition.    Extra  fcap.  Svo.  4^.  M 
Part  II.  The  Civil  War,    Extra  fcap.  Svo.  3».  6d, 
The  Civil  War,    Book  I.    Second  Edition.    Extra  fcap.  Svo.  2/. 

Cicero.   Selection  of  interesting  and  descriptive  passages.   ^Ith 
Notes.    By  Henry  Walford,  M.A.    In  three  Parts.    Extra  fcap.  Sro.  4/.  6il 
Each  Part  separately,  limp,  u.  6d. 

Part  I.      Anecdotes  from  Gredan  and  Roman  History.    Third  Edition. 
Part  II.    Omens  and  Dreams :  Beauties  of  Natm«.    Third  I'^^ftlfm. 
Part  III.  Rome's  Role  of  her  Provinces.    Third  Edition. 

De  Senectute  and  De  Amicitia.    With  Notes.     By  W. 

Heslop^  M.A.    Extra  fcap.  Svo.  u. 
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Cicero.     Selected  Letters  (for  Schools).    With  Notes.    By  the 

late  C.  £.  Prichard,   M.A.,  and  £.  R«   Bemard,   M^.      Second  Edition. 
Extra  fcap.  8vo.  y, 

—  Select  Orations  (for  Schools).   In  Verrem  I.   De  Imperio 

Gn.  Pompeii.    Pro  Aichia.   Philippica  IX.    With  Introduction  and  Notes  by 
J.  R.  King,  M.A.    Second  Edition.    Extra  fcap.  8vo.  ax.  6d. 

Cornelius  Nepos.    With  Notes.     By  Oscar  Browning,  M.A. 

Second  Edition.    Extra  fcap.  8vo.  ax.  6</. 

Livy.    Selections  (for  Schools).    With  Notes  and  Maps.    By 

H.  Lee- Warner,  M.A.     Extra  fcap.  8vo.    In  Parts,  limp,  each  u.  d/. 

Part  I.     The  Candine  Disaster. 

Part  II.    Hannibars  Campaign  in  Italy. 

Part  III.  The  Macedonian  War. 

Livy.    Books  V-VII.    With    Introduction  and  Notes.    By 

A.  R.  Cluer,  B.A.    Extra  fcap.  8vo.  3/.  6e/. 

Ovid.    Selections  for  the  use  of  Schools.    With  Introductions 

and  Notes,  and  an  Appendix  on  the  Roman  Calendar.    By  W.  Ramsay,  M.  A. 
Edited  by  G.  G.  Ramsay,  M.A.     Second  Edition.    Extra  fcap.  8vo.  5/.  (id. 

Pliny.    Selected  Letters  (for  Schools).    With  Notes.    By  the 

late  C.  E.  Prichard,  M.A.,  and  E.  R.  Bernard,  M.A.    Second  Edition.    Extra 
fcap.  8vo.  y. 


Catulli  Veronensis  Liber.    Iterum  recognovit,  aoparatum  cn- 

ticnm  prolegomena  appendices  addidit,  Robinson  Ellis,  A.Vl.     1878.    Demy 
8vo.  lOs. 

•^—  A  Commentary  on  Catullus.    By  Robinson  Ellis,  M.A. 

1876.    DemySvo.  its, 

Veronensis  Carmina  Selecta,  secundum  recogfnitionem 

Robinson  Ellis,  A.M.    Extra  fcap.  8vo.  51.  6</. 

Cicero  de  Oratore.    With  Introduction  and  Notes.    By  A.  S. 
Wilkins,  M.A. 

Book  I.  1879.  8vo.  ts.        Book  II.  1881.  8to.  5/. 

Philippic  Orations.    With  Notes.    By  J.  R.  King,  M.A. 

Second  Edition.     1879.    8vo.  los.  6d. 

Select  Letters.    With  English  Introductions,  Notes,  and 

Appendices.  By  Albert  Watson,  M.A.   Third  Editioo.  188 1.   Demy8vo.i8#. 
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Cicero.    Select  Letters.    Text.     By  the  same  Editor.    Second 

Edition.    Extra  fcap.  8vo.  \s. 

Cicero  pro  Cluentio.    With  Introduction  and  Notes.     By  W. 

Ramsay,  MA.    Edited  by  G.  G.  Ramsay*  M.A.   Second  Edition.   Extra  fcap. 
8vo.  3J.  dd. 

Horace.  With  a  Commentary.  Volume  I.  The  Odes,  Carmen 
Seculare,  and  Epodes.  By  Edward  C.  Wickham,  M.A.  Second  Editioo. 
1877.     Demy  8vo.  12J. 

— —  A  reprint  of  the  above,  in  a  size  suitable  for  the  use 

of  Schools.     Extra  fcap.  8vo.  %5,  6d, 

Livy,  Book  I.  With  Introduction,  Historical  Examination, 
and  Notes.    By  J.  R.  Seeley,  M.A.    Second  Edition.     1881.    8vo.  dr. 

Ovid,  P.  Ovidii  Nasonis  Ibis*  Ex  Novis  Codicibus  edidit. 
Scholia  Vetera  Commentarimn  cum  Prolegomenis  Appendice  Indice  addidit. 
R.  Ellis,  A.M.    Demy  8vo.  ioj.  fui, 

Persius.    T/te  Satires.   With  a  Translation  and  Commentary. 

By  John  Conington,  M.A.      Edited  by  Henry  Nettleship.  M.A.     Second 
Edition.     1874.    8vo.  ^s,  6d. 

Plautus.     The  Trinummus.    With  Notes  and  Introductions. 

Intended  for  the  Higher  Forms  of  Public  Schools.    By  C.  E.  Freeman,  M.A, 
and  A.  Sloman,  M.A.    Extra  fcap.  8vo.  3/. 

S alius t.     With  Introduction  and  Notes.     By  W.  W.  Capes, 

M.A.     Extra  fcap.  8vo.     4J.  td.    Just  Publishtd. 

Tacitus.  The  Annals.  Books  I- VI.  Edited,  with  Intro- 
duction and  Notes,  by  H.  Fumeanx,  M.A.    8vo.  18/. 

Virgil.  With  Introduction  and  Notes.  By  T.  L.  Papillon, 
M.A.    Two  vols,  crown  8vo.  xor.  (id. 


Nettleship  (//.,  M.A.).     The  Roman  Satura:  its  original  form 
in  connection  with  its  literary  development.    8vo.  sewed,  \s. 

Vergil:    Suggestions  Introductory  to  a  Study  of  the  Aentid. 
By  H.  NetUeship,  M.A.    8vo.  sewed,  is,  6d. 

Ancient  Lives  of  Vergil,    With  an  Essay  on  the  Poems  of 

Vergil,  in  connection  with  his  Life  and  Times.    By  H.  Nettleship,  M  J\>.  8vo. 
sewed,  2s. 

Papillon  {T.  L.,  AT. A.),     A  Manual  of  Comparative  Philology, 
Third  Edition,  Revised  and  Corrected.     i88a.  Cxown  8yo.  6f. 

Pinder  {North,  M,A.),     Selections  from  the  less  known  Latin 
Poets.    1869.    Demy  8vo.  15/. 
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Sellar  ( W.  V.,  M,A,).     Roman  Poets  of  the  Augustan  Age. 

ViRGiu     By  William  Young  Sellar,  M.A.,  Professor  of  Humanity  in  the 
University  of  Edinburgh.    New  Edition.    1883.   Crown  Svo.  9/. 

Roman  Poets  of  the  Republic.     New  Edition,  Revised 

and  Enlarged.     1881.    8vo.  14/. 

Wordsworth  {J.,  M.A.),    Fragments  and  Specimens  of  Early 

Latin.     With  Introductions  and  Notes.    1874.    8vo.  i8x. 


III.    GREEK. 

A  Greek  Primer,  for  the  use  of  beginners  in  that  Language. 

By  the  Right  Rev.  Charles  Wordsworth,  D.C.L.  Seventh  Edition.  Extra  fcap. 
8vo.  u.  6d. 

Graccae  Grammaticae  Rudimenta  in  usum  Scholarum.     Auc- 

tore  Carolo  Wordsworth,  D.C.L.     Nineteenth  Edition,  i88a.     ismo  \s, 

A  Greek-English  Lexicon,  abridged  from  Liddell  and  Scott's 

4to.  edition,  chiefly  for  the  use  of  Schools.  Twentieth  Edition.  Carefully 
revised  throughout.     1883.    Square  lamo.  7/.  6</. 

Greek  Verbs,  Irregular  and  Defective ;  their  forms,  meaning, 

and  quantity;  embracing  all  the  Tenses  used  hy  Greek  writers,  with  references 
to  the  passages  in  which  they  are  found.  By  W.  Veitch.  Fourth  Edition. 
Crown  8vo.  ioj.  6d, 

The  Elements  of  Greek  Accentuation  (for  Schools)  :    abridged 

from  his  larger  work  by  H.  W.  Chandler,  M.A.    Extra  fcap.  8vo.  2s.  6d. 

A  Series  of  Graduated  Greek  Readers: — 

First  Greek  Reader.    By  W.  G.  Rushbrooke,  M.L.    Second 

Edition.    Extra  fcap.  8vo.  3/.  6^/. 

Second  Greek  Reader.     By  A.  M.  Bell,  M.A.     Extra  fcap. 
8vo.  3J.  6d. 

Fourth  Greek  Reader ;  being  Specimens  of  Greek  Dialects. 

With  Introductions  and  Notes.     By  W.  W.  Merry,  M.A.    Extra  fcap.  8vo. 
^.td. 

Fifth  Greek  Reader.     Part  I.     Selections  from  Greek  Epic 

and  Dramatic  Poetry,  with  Introductions  and  Notes.     By  Evelyn  Abbott. 
M.A.    Extra  fcap.  8vo.  41.  td. 

The  Golden  Treasury  of  Ancient  Greek  Poetry:  being  a  Col- 
lection of  the  fmest  passages  in  the  Greek  Classic  Poets,  with  Introductory 
Notices  and  Notes.    By  R  S.  Wright,  M.A.    ExUa  fcap.  8vo.  8j.  dd. 
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A  Golden  Treasury  of  Greek  Prose,  being  a  Collection  of  the 

finest  passages  in  the  principal  Greek  Prose  Writers,  with  Intnxlactory  Notices 
and  Notes.  By  R.  S.  Wright,  M^..  and  J.  E.  L.  Shadwell  M.A.  Extra  fcap. 
8vo.  4J.  6</. 

Aeschylus*    Prometheus  Bound  (for  Schools).     With  Introduc- 
tion and  Notes,  by  A.  O.  Prickard,  M.A.  Second  Edition.  Extra  fcap.  8vo.  u. 

Agamemnon,    With  Introduction  and  Notes,  by  Arthur 

Sidgwick,  M.A.    Second  Edition.    Extra  fcap.  8vo.  3/. 

Choephoroe.    With  Introduction  and  Notes  by  the  same 


Editor.    In  the  Press. 

Aristophanes.    In  Single  Plays.     Edited,  with  English  Notes, 

Introductions,  &c.,  by  W.  W.  Merry,  M.A.     Extra  fcap.  8vo. 
I.  The  Clouds,  Second  Edition,  a/. 
II.  The  Achamians,  2/. 
III.  The  Frogs,  2/. 

Other  Plays  will  follow. 

Cebes.     Tabula,    With   Introduction  and   Notes.     By  C.  S. 

Jerram»  M.A.    Extra  fcap.  8vo.  2/.  6^. 

Euripides,    Alcestis  (for  Schools).     By  C.  S.  Jcrram,  M.A. 

Extra  fcap.  8vo.  2s,  6</. 

Helena,     Edited,  with  Introduction,  Notes,  and  Critical 

Appendix,  for  Upper  and  Middle  Forms.     By  C.  S.  Jerram,  M«A.     Extra 
fcap.  8vo.  3/. 

Herodotus,  Selections  from.    Edited,  with  Introduction,  Notes. 

and  a  Map,  by  W.  W.  Merry.  M.A.    Extra  fcap.  8vo.  2i.  W. 

Homer.     Odyssey y   Books   I-XII   (for  Schools).     By  W.  W. 

Merry,  M.A.    Twenty-seventh  Thousand.  Extra  fcap.  8vo,  41.  6</. 
Book  II,  separately,  \s,  6d. 

Odyssey,   Books   XIII-XXIV   (for    Schools).     By  the 

same  Editor.    Second  Edition.    Extra  fcap.  Svo.  51. 

Iliad,   Book  I  (for  Schools).     By  D.  B.  Monro,  M.A. 

Second  Edition.    Extra  fcap.  8vo.  2s. 

Hiad,  Books  I-XII(for  Schools).  With  an  Introduction, 

a  brief  Homeric  Grammar,  and  Notes.     By  1).  B.  Monro.  M.A,     Extra  fcap 
8vo.  6/.    Just  PuNished. 

Iliad,  Books  VI  and  XXI.      With    Introduction    and 

Notes.  By  Herbert  Hailstone,  M.A.    Extra  fcap.  Svo.  is,  6d.  each. 
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Lucian.  Vera  Historia  (for  Schools)*  By  C.  S.  Jerram, 
M.A.   Second  Edition.    Exlm  fcap.  8vo.  ix.  6i/, 

Plato.  SeUcHons  from  the  Dialogues  [including  the  whole  of 
the  Af^hgy  and  Crit^\  With  Introduction  uid  Note*  by  John  Purvcs,  M.A., 
and  A  PrdAce  by  the  Rev.  B.  Jowett.  MA.    Extra  fcap.  8vo.  6j.  6<f. 

Sophocles.     In   Single  Plays,  with  English   Notes,  &c.     By 

Lewis  Campbell,  M,A.,  and  Evelyn  Abbott,  M.A.  Extra  fcap.  Svo.  limp. 
Oedipus  T)Tannu*»  Philoctttes.  New  and  Rcrifed  Edition,  u,  each, 
Oedipus  Coloneus,  Antigone,   u,  9^.  each. 

Ajax,        Electra.        Trachiniae*  2s,  each. 

Oedipus  Rex:    Dindorfs    Text,    with    Notes    by    the 

present  Bishop  of  St.  Darid's.    £xt«  fcap.  8vo.  limp,  ix.  W. 
Theocrittis  (for  Schools)*     With   Notes.     By  H.   Kynaston, 

M.A.  (late  Snow),     Third  Edition.    Extra  leap.  8vo.  ^r.  6</. 

Xenophan,    Easy  Selectiotts.    (for  Junior  Classes}.     With  a 

Vocabulary.  Notes,  and  Map.    By  J.  S.  rhillpotts,  B.CL,,  and  C,  S.  Jemun, 
M.A.    Third  Edition.    Extra  fcap.  8vo.  y,  id, 

-  Selections  (for  Schools),    With   Notes  and   Maps.     By 

J,  S.  Phillpotts,  B.C.L.    Fourth  Edition,    Extra  fcap.  8vo.  3J.  61/. 

Anabasis,  Book  II.     With  Notes  and  Map.     By  C.  S, 


^^  Cyropaedia,  Books  IV  and  V,    With  Introduction  and 

Kolci  by  C.  Bigg,  DJ),    Extra  fbap.  8iro.  u.  6d, 


A ris toilers  Politics,  By  W.L.  Newman,  MA.  [/n  prt^aration.] 
Aristotelian  Studies.     I.  On   the   Structure  of  the  Seventh 

Book  of  the  Nicomachean  Ethics.  By  j.C.  Wilson,  M»A.  1879.  Medinm  8vo. 
•tiff,  jf . 

DetnostAenes  and  AcscAines.     The  Orations  of  Demosthenes 

and  ^4%schines  on  the  Crown.     With    Introductory  E«tty«  and  Notes.     By 
G.  A,  Simcox.  M.A.,  and  W.  H,  Sirocox,  M.A.     1871.  8vo.  I  w. 

Celdart  {£.  Af.,  B.A.).     Thi  Modem  Greek  Language  in  its 
relation  to  Ancient  Greek.    Extra  fcap.  8vo.  41.  6«/, 

Hieks  {E.  £.,  MA,).    A  Manual  of  Greek  Historical  tnscrip- 
iimi.    Demy  8?o,  tor.  ^. 
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Homer.  Odyssey,  Books  I-XII.  Edited  with  English  Notes, 
Appendices,  etc.  By  W.  W.  Merry.  M.A..  and  the  late  James  Riddell,  M-A. 
1876.  Demy  8vo.  i6j. 

A  Grammar  of  the  Homeric  Dialect.     By  D.  B.  Monro, 

M.A.    Demy  8vo.  loj.  6</. 

Sophocles.     The  Plays  and  Fragments.     With  English  Notes 

and  Introductions,  by  Lewis  Campbell,  M^.    a  vols. 
Vol.  I.     Oedipus  Tyrannus.     Oedipus  Coloneos.     Antigone.      Second 

Edition.     1879.  8vo.  i6j. 
Vol.  II.   Ajax.    Electra.    Txachiniae.    Philoctetes.    Fragments.      1881. 
8vo.  i6r. 

Soplwcles.    The  Text   of  the   Seven  Plays.     By  the  same 

Editor.     Extra  fcap.  8vo.  \s,  6d, 

TV.  FBENCH  USTD  ITAT.TATr, 

Brachefs  Etymological  Dictionary  of  the  French  Language. 

with  a  Preface  on  the  Principles  of  Frendi  Etymology.     Translated  into 
English  by  G.  W.  Kitchin,  MA.    Third  Edition.    Crown  8vo.  7/.  6d. 

Historical  Grammar  of  the  French  Language.  Trans- 
lated into  English  by  G.  W.  Kitchin,  M.A.  Fourth  Edition.  Extra  fcap. 
8vo.  3 J.  6^. 


Works  by  aEOBGB  SAIirTSBXTBT, 

Prifner  of  French  Literature.     Extra  fcap.  8vo.  %s. 

Short  History  of  French  Literature.     Crown  8vo.  \os.6d. 

Spccifncns  of  French  Literature,  from  Villon  to  Hugo.    Croun 
8vo.  91. 


Corneille's  Horace.     Edited,  with  Introduction  and  Notes,  by 

George  Saintsbury,  M.A.    Extra  fcap.  8vo.  2/.  6J. 

Molitre's  Les  PrMeuses  Ridicules.     Edited,  with  Introduction 

and  Notes,  by  Andrew  Lang,  M.A.    Extra  fcap.  8to.  is,  6d. 

Beaumarchais'  Le  Bar  bier  de  Seville.   Edited,  with  Introduction 
and  Notes,  by  Austin  Dobson.    Extra  fcap.  8vo.  a/.  6d, 

Mussefs  On  ne  badine pas  avec  t Amour,  and  Fantasia.   Edited, 

with  Introduction  and  Notes,  by  Walter  Herries  Pollock,    fust  Ready, 
Other  Plays  to  follow. 


V Eloquence  de  la  Chaire  et  de  la  Tribune  Franqaises.  Edited 
by  Paul  Blouct,  B.A.  (Univ.  Gallic.).  Vol.  I.  French  Sacz«d  Ontorr 
Extra  fcap.  8vo.  2j.  6</. 
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Edited  by  GTrSTAVZ:  MASSOIT,  B.A. 

Comeille^s  Cinna,  and  Molihre^s  Les  Femnus  Savantes,     With 
Introduction  and  Notes.    Extra  fcap.  8vo.  2s.  6d, 

Louis  XIV  and  his  Contemporaries  ;  as  described  in  Extracts 

from  the  best  Memoirs  of  the  Seventeenth  Century.  With  English  Notes, 
Genealogical  Tables,  &c.    Extra  fcap.  8vo.  a/.  6d, 

Maistre,  Xavier  de.     Voyage  autour  de  ma  Chambre.    Ourika, 

by  Madame  de  Duras;  La  Dot  de  Suzette,  by  Fievh;  Les  Jumeaux  de 
rkotel  Comeille. by  Edmond About;  M^ventures  d*un  ^colier,  by  Rod^phi 
Topffer,    Second  Edition.    Extra  fcap.  8vo.  3j.  6</. 

Molihe's  Les  Fotirberies  de  Scapin.    With  Voltaire's  Life  of 

Moli^re.    Extra  fcap.  8vo.  stiff  covers,  u.  6</. 

Molih^s  Les  Fourberies  de   Scapin,   and  Racine  s  Athalie. 

With  Voltaire's  Life  of  Moli^re.    Extra  fcap.  8vo.  is.  6d. 

Racine's  Andromaque,  and    Comeille  s  Le  Menteur.      With 

Louis  Racine*s  Life  of  his  Father.    Extra  fcap.  8vo.  2s.  6d, 

Rcgnard's  Le  Joueur,  and  Brueys  and  Palaprafs  Le  Grondeur, 

Extra  fcap.  8vo.  is,  dd, 

SMgne,  Madame  de,  and  fter  chief  Contemporaries,  Selections 

from  the  Correspondence  of.  Intended  more  especially  for  Girls*  Schools. 
Extra  fcap.  8vo.  y. 


Dante.    Selections  from  the  Inferno.     With  Introduction  and 

Notes.    By  H.  B.  Cotterill,  B.A.    Extra  fcap.  8vo.  4J.  6d, 

Tasso.     La  Gemsalemme  Liberata.     Cantos  i,  ii.     With  In- 
troduction and  Notes.    By  the  same  Editor.    Extra  fcap.  8vo.  ^s.  6d. 


V.   GEBMAN. 

GERMAN  COURSE,    By  HBBMANN  LANQX. 

The  Germans  at  Home ;  a  Practical  Introduction  to  German 

Conversation,  with  an  Appendix  containing  the  Essentials  of  German  Grammar. 
Second  Edition.     8vo.  is,  dd. 

The  German  Manual;  a  German  Grammar,  Reading  Book, 
and  a  Handbook  of  German  Cooversation.    8vo.  p,  td.  ^ 
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Grammar  of  the  German  Language.     8vo.  3^.  6^. 

This  '  Grammar  *  is  a  reprint  of  the  Grammar  contained  in  'The  German  Manual, 
and,  in  this  separate  form,  is  intended  for  the  use  of  Students  who  wish  to  make 
themselves  acquainted  with  German  Grammar  chiefly  for  the  pnrpoie  of  bemf 
able  to  read  German  books. 

German  Composition ;  A  Theoretical  and  Practical  Guide  to 

the  Art  of  Translating  English  Prose  into  German.    8to.  41.  6d, 


Lessing^s  Laokoon.    With  Introduction,  English  Notes,  etc. 

By  A.  Hamann.  Phil.  Doc..  M.A.    Extra  fcap.  8vo.  41.  6d, 

Schiller's  Wilhelm  Tell.  Translated  into  English  Vcise  by 
E.  Massie.  M.A.    Extra  fcap.  8vo.  5X. 

Also,  Edited  by  G.  A.  BXJCHUXIX.  FhO.  Doe. 

GoetJte's  Egmont.  With  a  Life  of  Goethe,  &c.    Third  EditiofL 

Extra  fcap.  Svo.  3/. 

-  Iphigenie  auf  Tauris.  A  Drama.  With  a  Critical  In- 
troduction and  Notes.    Second  Edition.    Extra  fcap.  8to.  y. 

Heine's  Prosa^  being  Selections  from  his  Prose  Works.    With 

English  Notes,  etc.    Extra  fcap.  Svo.  41.  W.    Just  Publisfud. 

Lessing's  Minna  von  Barnhelm.  A  Comedy.  With  a  Life 
of  Lessing,  Critical  Analysis,  Complete  Commentary,  &c.  Fourth  EditiuL 
Extra  fcap.  Svo.  31.  6d, 

Nathan    der    Weise.    With    Introduction,   Notes,  etc. 

Extra  fcap.  Svo.  4s,  6d. 
Schiller  s  Historische  Skizzen  ;  Egmont s  Leben  und  Tod^  and 

Belagerung  von  Antwerpen,    Second  Edition.    Extra  fcap.  Svo.  2/.  6J. 

WiUtelfH    Tell.     With    a    Life   of    Schiller;    an   his- 

torical  and  critical  Introduction,  Arguments,  and  a  complete  Commentary. 
Sixth  Edition.    Extra  fcap.  Svo.  3/.  o^. 

Wilhelm  Tell,    School  Edition.    Extra  fcap.  8vo.  is. 

Halm's  Griseldis.     In  Preparation. 


Modern  German  Reader,     A  Graduated  Collection  of  Prose 

Extracts  from  Modem  German  writere  :— 

Part  I.     With   English   Notes,  a   Grammatical   Appendix,   and   a   complete 
Vocabulary.  Third  Edition.  Extra  fcap.  Svo.  is,  6d. 

ParU  II  and  III  in  Preparation. 
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VI.   MATHEMATICS,  PHYSICAL  SCIENCE,  Uq. 

By  IifiWIS  HENSLET,  M.A. 

Figures  made  Easy :  a  first  Arithmetic  Book.    (Introductory 

to  •  The  Scholar's  Arithmetic')    Crown  8vo.  W. 

Answers   to  the  Examples  in  Figures  made  Easy,  together 

with  two  thousand  additional  Examples  formed  from  the  Tables  in  the  samc» 
with  Answers.    Crown  8to.  ij. 

The  Scholar's  Arithmetic:  with  Answers  to  the  Examples. 

Crown  8vo.  4/.  ^d. 

The  Scholar^s  Algebra,    An  Introductory  work  on  Algebra. 

Crown  8vo.  ^s.  6d, 


Baynes  {R.  E.yM.A.y    Lessons  on  Thermodynamics.     1878. 

Crown  8vo.  *js,  6</. 
Chambers  {G,   F,,  F,R.A.S.).     A   Handbook   of  Descriptive 

Astronomy.    Third  Edition.     1877.    Demy  8vo.  a&f. 

Clarke  {CoL  A.  R.,CB.,R.E).    Geodesy.    1880.   8vo.  xis.dd. 
Donkin  [\V.  F.,  M.A.,  F.R.S.).   Acoustics.    1870.   Crown  8vo. 

p.6d. 

Galton  {Douglas,  C.B.y  F.R.S.).     The  Construction  of  Healthy 

Dwellings ;  namely  Houses,  Hospitals,  Barracks,  Asylums,  &c    Demy  8to. 
I  Of.  6</. 

Hamilton  (/?.  G.  C\  and  J.  Ball.    Book-keeping.    New  and 

enlarged  Edition.    Extra  fcap.  8vo.  limp  cloth,  2s. 

Harcourt  {A.  G.    Vernon,  M.A.),  and  H.  G.  Madan,  M.A. 

Exercises  in   Practical  Chemistry.    Vol.  I.  Elementary  Exercises.     Third 
Edition.    Crown  8vo.  91. 

Maclaren  {Archibald).     A    System  of  Physical  Education : 

Theoretical  and  Practical.    Extra  fcap.  8vo.  p,  6J. 

Madan   {H.   G,,  M.A,).      Tables    of  Qualitative    Analysis. 

Large  4to.  paper,  4/.  6d. 

Maxwell  {J.  Clerk,  M.A.,  F.R.S.).    A  Treatise  on  Electricity 

and  Magnetism,    Second  Edition,     a  vols.  Demy  8vo.  i/.  11/.  6</. 

An  Elementary    Treatise    on   Electricity.     Edited    by 

William  Ganiett,  M.A.    Demy  8vo.  7/.  64/. 
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Minchin  {G.  M.,   M.A,),     A    Treatise  on   Statics.     Second 

Edition,  Revised  and  Enlarged.    1879.   8vo.  14J. 

Uniplanar  Kinematics  of  Solids  and  Fluids.    Crown  8vo. 

p.  6d. 

Rolleston  {G.,  M.D.,  F.R.S.).  Forms  of  Animal  Life.  Illus- 
trated by  Descriptions  and  Drawings  of  Dissections.  A  New  Edition  in  the 
Press. 

Scientific  Papers  and  Addresses.     Arranged  and  Edited 

'  by  William  Turner.  M.B..  Hon.  LL.D..  F.R.S  With  a  Biographical  Sketch 
by  Edward  B.  Tylor,  F.R.S.  With  Portrait,  Plates,  and  Woodcuts,  a  vols, 
demy  Svo.    Just  Ready, 

Smyth.     A  Cycle  of  Celestial  Objects.      Observed,  Reduced, 

and  Discussed  by  Admiral  W.  H.  Smyth,  R.N.  Revised,  condensed,  and 
greatly  enlarged  by  G.  F.  Chambers,  F.R.A.S.     i88i.  8vo.   au. 

Stewart  {Balfour,  LL.D.,  F.R.S.).    A  Treatise  on  Heat,  with 

numerous  Woodcuts  and  Diagrams.  Fourth  Edition.  1881.  Extra  fcap.  8vo. 
7J.  (id. 

Story 'Maskelyne  (M.  If.  N.^  M.A.).  Crystallography.  In  the 
Press. 

Vernon- Harcourt  {L.  F.,  M.A.).     A   Treatise  on  Rivers  and 

Canals,  relating  to  the  Control  and  Improvement  of  Rivers,  and  the  Design, 
Construction,  and  Development  of  Canals,  a  vols.  (Vol.  I,  Text.  Vol  II, 
Plates.)    8vo.  au. 

Watson  {H.  W.,  M.A.).  A  Treatise  on  the  Kinetic  Theory 
of  Gases.    1876.  8vo.  31.  6d. 

Watson  {H.  W.,  M.A.),  and  Burbury  {S.  H.,  M.A.).     A  Trea- 

Use  on  the  Application  of  Generalised  Coordinates  to  the  Kinetics  of  a  Material 
System,     1879.  8vo.  6/. 

Williamson   (A.    W.,   Phil.   Doc,  F.R.S.).      Chemistry  for 

Students.    A  new  Edition,  with  Solutions.     1873.  ^tra  fcap.  Svo.  8j.  fid. 

VII.  HISTOBY. 

Finlay  (George,  LL.D.).  A  History  of  Greece  from  its  Con- 
quest by  the  Romans  to  the  present  time,  B.C.  146  to  a.d.  1864.  Anew 
Edition,  revised  throughout,  and  in  part  re- written,  with  considerable  additions, 
by  the  Author,  and  edited  by  H.  F.  Tozer,  M.A.     1877.   7  vols.  Svo.  3/.  lox. 

Freeman  {E.A.,  M.A.).    A    Short  History  of  the  Norman 

Conquest  of  England.    Second  Edition.    Extra  fcap.  Svo.  aj.  6d, 

A  History  of  Greece.     In  preparation. 

George  {H.  B.,  M.A .).  Genealogical  Tables  illustrative  of  Modem 
History,    Second  Edition,  Revised  and  Enlarged.    Small  4to.  laj. 
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Hodgkin  ( r.).     Italy  and  her  Invaders^  A.D.  376-476.     Illus- 
trated with  Plates  and  Maps,     a  vols.  8vo.  i/.  121. 
Vol.  III.   Tht  Ostrogothic  Invasion,  and 
Vol.  IV.   The  Imperial  Restoration,  in  the  Press. 

KifcAin{G.lV.,Af,A.).  A  History  of  France,  With  numerous 

Maps,  Plans,  and  Tables.  In  Three  Volumes.  1873-77.  Crown  8vo.  each 
I  Of.  (ui. 

Vol.  I.  Second  Edition.    Down  to  the  Year  1453. 

Vol.  a.  From  1453-1624. 

Vol.  3.  From  1624-1793. 

Payne  {E.  J.,  MA).    A   History  of  the    United  States  of 

America,    In  the  Press. 

Ranke  (Z.  von).    A  History  of  England,  principally  in  the 

Seventeenth  Century.  Translated  by  Resident  Members  of  the  University  of 
Oxford,  under  the  superintendence  of  G.  W.  Kitchio,  M.A.,  and  C.  W.  Boase, 
M.A.     1875.  6  vols.  8vo.  3/.  3J. 

Rawlinson  {George,  M.A.).     A  Manual  of  Ancient  History. 

Second  Edition.   Demy  8vo.  i\s. 

Select  Charters  and  other  Illustrations  of  English  Constitutional 
History,  from  the  Earliest  Times  to  the  Reign  of  Edward  I.  Arranged  and 
edited  by  W.  Stubbs,  M.A.    Fourth  Edition.     1881.    Crown  8vo.  8x.  6d, 

Stubbs  (  W,,  D.D.).     T/ie  Constitutional  History  of  England^ 

in  its  Origin  and  Development.     Library  Edition.    3  vols,  demy  8vo.  a/.  8/. 
Also  in  3  vols,  crown  8vo.  price  i  is,  each. 
Wellesley.    A  Selection  from    the  Despatches^    Treaties^   and 

other  Tapers  of  the  Marquess  Wellesley.  K.G.,  during  his  Government 
of  India.    Edited  by  S.  J.  Owen,  M.A.     1877.    8vo.  i/.  41. 

Wellington.    A  Selection  from  the  Despatches^  Treaties^  and 

other  Papers  relating  to  India  of  Field-Marshal  the  Duke  of  Wellington,  K.G. 
Edited  by  S.  J.  Owen,  M.A.     1880.  8vo.  341. 

A  History  of  British  India.     By  S.  J.  Owen,  M.A^  Reader 

in  Indian  History  in  the  University  of  Oxford.    In  preparation. 

Vni.  LAW. 

Alberici  Gentilis,  LCD.,  I.C.  Professoris  Regii,  De  lure  Belli 

Libri  Tres.  Edidit  Thomas  Erskine  Holland,  LCD.  1877.  Small  4to. 
half  morocco,  au. 

Anson  (Sir  William  R.,  Bart.^  D.CL.).    Principles  of  the 

English  Law  of  Contract,  and  of  Agtncy  in  its  Relation  to  Contratt.  Second 
Edition.    Demy  8vo.  lox.  td. 

Bentham  (ycrcmy).  An  Introduction  to  the  Principles  of 
Morals  and  Ltgislation,    Crown  8vo.  6u.  ^, 
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Digby  {Kenelm  E,,  M.A.y  An  Introduction  to  tht  History  of 
the  Law  of  Real  Property^  with  original  Authorities.  Third  Editiaa.  Dear 
8vo.    I  Of.  6</.    Just  Published, 

Gaii  Institutionum  Juris  Civilis  Commentarii  Quattuor ;  or. 
Elements  of  Roman  Law  by  Gains.  With  a  Translation  and  Corniafiitsry 
by  Edward  Poste,  M.A.    Second  Edition.     1875.    Sfo.  i8x. 

Hall  (  W,  E.,  M.A.),     International  Law.     Second  Edition. 

Demy  8vo.  21s. 

Holland  (T.  E,,  D,CL,).     The  Elements  of  Jurisprudence, 

Second  Edition.    Demy  8vo.  lof.  6^. 

Imperatoris  lustiniani  Institutionum  Libri  Quattuor;  u"ith 
Introductions,  Commentary,  Excursus  and  Translation.  By  J.  B.  Moyle,  B.C.L^ 
M.A.    a  volt.    Demy  8vo.  aix. 

Justinian^  The  Institutes  of,  edited  as  a  recension  of  the 

Institutes  of  Gaius,  by  Thomas  Ejskine  Holland,  D.CX.    Second  Editioe. 
1881.     Extra  fcap.  8vo.  5x. 

Justinian^  Select  Titles  from  the  Digest  of.  By  T.  E.  Holland, 
D.C.L.,  and  C.  L.  Shadwell,  B.C.L.    8vo.  14J. 

Also  sold  in  Parte,  in  paper  covers,  m  fiollows : — 

Part  I.  Introductory  TiUes.    as.  6J.  Part  IL  Family  Law.     u. 

Part  III.  Property  Law.     as.  dd.      Part  IV.  Law  of  Obligations  (No.  i ).    ^.  6i. 

Part  IV.  Law  of  Obligations  (No.  a).    4s.  6d: 

Markby  ( fF.,  M,AX  Elements  of  Law  considered  with  refer- 
ence to  Principles  ol  General  Jurisprudence.  Second  Edition,  with  SappW> 
ment.    1874.    Crown  8vo.  7s.  6d,    Supplement  separately,  is. 

Twiss  (Sir  Tr avers,  D.C.L.).    The  Law  of  Nations  considered 

as  Independent  Political  Communities. 
Part  I.  On  the  Rights  and  Duties  of  Nations  in  time  of  Peace.    A  new  Edition, 

Revised  and  Enlarged.  1884.  Demy  8vo.  15X. 
Part  II.  On  the  RighU  and  Duties  of  Nations  in  Time  of  War.    Second  Edition 

Rerised.    1875.  Demy  8vo.  2\s. 

IX.     MENTAL  AND  MORAL  PHILOSOPHY,  &c. 

Bacon^s  Novum  Organum.  Edited,  with  English  Notes,  by 
G.  W.  Kitchin,  M.A.    1855.    8vo.  91.  W. 


Translated  by  G.  W.  Kitchin,  M.A.     1855.  8vo.  9J.  6d. 

Berkeley.     The   Works  of  George   Berkeley,  DJ)^   formerly 
Bishop  of  Cloyne ;   including  many  of  his  writings  hitherto  nnpnblished. 
With  Prefaces,  Annotations,  and  an  Account  of  his  Life  and  Philosophy, 
by  Alexander  Campbell  Eraser,  M.A.  4T0U.    1871.    8to.  a/.  i8x. 
Thi  Lift,  Letters,  &c.    I  toI.  \6t. 
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Berkeley,  Selections  from.  With  an  Introduction  and  Notes. 
For  the  use  of  Students  in  the  Universities.  Bf  Alexiuider  Campbell  Fraser* 
LL.D.    Second  Edition.    Crown  8vo.  ^s,  6J. 

Fowler  ( T.,  Af,A.).   The  Elettunts  of  Deductive  Logic,  designed 

mainly  for  the  use  of  Junior  Stndents  in  the  Univenities.    Ei^th  Edition, 
with  a  Collection  of  Examples.    Extra  fcap.  8to   ^.  6^. 

The  Elements  of  Indnctive  Logic,  designed  mainly  for 

the  use  of  Students  in  the  Universities.  Foorth  Edition.  Extra  fcap.  8to.  6r. 

Edit«d  by  T.  rOWIiSB,  M JL 

Bacon.    Novum  Organum,    With   Introduction,   Notes,  &c. 

1878.    8vo.  1 4 J. 

Lockers    Conduct   of  the    Understanding.     Second    Edition. 

Extra  ficap.  8vo.  2j. 

Green  {T  //.,  Af.A.),    Prolegomena  to  Ethics.     Edited  by 

A.  C.  Bradley,  M.A.    Demy  Svo.  \is.  (m/. 

Hegel,  The  Logic  of  Hegel;  translated  from  the  Encyclo- 
paedia of  the  Philosophical  Sciences.  With  Prolegomena  by  William 
Wallace,  M.A.     1874.    8vo.  14/. 

Lotzes  Logic,  in  Three  Books ;  of  Thought,  of  Investigation, 

and  of  Knowledge.    English  Translation;   Edited  by  B.  Bosanqnet,  M.A., 
Fellow  of  University  College,  Oxford.  8vo.  clothe  1 2/.  (W. 

——  MctaphysiCy   in   Three  Books;    Ontology,    Cosmology, 

and   Ps}'chology.     English  Translation ;    Edited   by   B.   Botanquet,   M.A., 
Fellow  of  University  College,  Oxford.  8vo.  chtk,  ixr.  W. 

Rogers  ( J.  E.  Thorold,  M.A.\  A  Manual  of  Political  Economy^ 

for  the  ose  of  Schools.    Third  Edition.     Extra  fcap.  8vo.  4/.  6^. 

Smith's  Wealth  of  Nations.  A  new  Edition,  with  Notes,  by 
J.  E.  Thorold  Rogers,  M.A.     2  vols.  8vo.     i88a  au. 

X«    ABT,  9lo. 
Hullah  {John),      The   Cultivation    of  the    Speaking    Voice. 

Second  Edition.    Extra  ficap.  8vo.  a/.  6^. 

Ouseley  {Sir  F.  A.  Gore,  Bart.).     A    Treatise  on  Harmony. 

Third  Edition.     410.  lox. 

A  Treatise  on  Counterpoint,  Canon,  and  Fugue,  based 

upon  that  of  ChemUni.    Second  Edition,    4to.  i6r. 

A   Treatise  on  Musical  Form  and  General  Composition. 

4to.  10/. 

Robinson  {J.  C  F.S.A.).   A  Critical  Account  of  the  Drawings 

by  MUhil  Angelo  and  RaffdtUo  in  iki  University  Calliriis,  Oxford,     1870. 
Crown  8vo.  4/. 
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Ruskin  {Jokn^  M.A.).   A  Course  of  Lectures  on  Art,  delivered 

before  the  University  of  Oxford  in  Hilary  Term,  1870.     Svo.  6/. 

Troutbeck  (7.,  MA.\  and R.  F,  Dale,  M.A .     A  Music  Primer 
(for  Schools).    Second  Edition.    Crown  8vo.  i x.  6d, 

Tyrwhitt  {R.  St.  7.,  M.A.).    A   Handbook  of  Pictorial  Art 

With  coloured  Illustrations,  Photographs,  and  a  chapter  on  Perspective  by   • 
A.  Macdonald.    Second  Edition.    1875.    8 vo.  half  morocco,  18/. 

Vaux  (  W.  S.  W.,  M.A.,  F.R.S.).     Catalogue  of  t/te  CasteUani 

Collection  of  Antiquities  in  the  University  Galleries,  Oxford.     Crown  8to. 
stiff  cover,  \s. 


The  Oxford  Bible  for  Teachers,  containing  supplemen-  ; 
tary  Helps  to  the  Study  of  the  Bible,  including  Summaries 
of  the  several  Books,  with  copious  Explanatory  Notes  and  Tables 
illustrative  of  Scripture  History  and  the  characteristics  of  Bibk 
Lands,  with  a  complete  Index  of  Subjects,  a  Concordance,  a  Diction- 
ary of  Proper  Names,  and  a  series  of  Maps.  Prices  in  various  sixes 
and  bindings  from  3^.  to  2/.  5^. 


Helps  to  the  Study  of  the  Bible,  taken  from  the 
Oxford  Bible  for  Teachers,  comprising  Summaries  of  the 
several  Books,  with  copious  Explanatory  Notes  and  Tables  illus- 
trative of  Scripture  History  and  the  Characteristics  of  Bible  Lands ; 
with  a  complete  Index  of  Subjects,  a  Concordance,  a  Dictionary 
of  Proper  Names,  and  a  series  of  Maps.    Pearl  i6mo.  clotk^  is. 
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